DAT TATATAY 
WAAR RES 


SPECIAL ere OFFER! 


$7100 


NOW GET TRADE-IN 


AVAILABLE 
AT YOUR 
LOCAL DEALER 


ALLOWANCE FOR YOUR OLD TORCH* 


toward a modern, convenient 


BERNZ() MATIC. 


1X-888 All-Purpose 


TORCH KIT 


Regular reteil kit price 
LESS YOUR TRADE-IN 


NOW YOU PAY ONLY 


Type, Alcohol, Propone—regardless of age or condition, 


Here is how you'll use your Bernz-O-Matic All-Purpose Torch Kit 


PAINT REMOVING ASPHALT TILE LAYING PATCHING A GUTTER LEAK 
Al loose paint must be The Bernz-O-Matic Torch With your Bernz-O-Matic 
< providesahandy method _[\—(§t Torch you can offen re- 
of heating which makes S\ poi gutter leaks, saving 
it easy to lay oF repair >| the cost of replacing. 
‘oxphalt tile in ony room i 
= of your house. 


LOOSENING NUTS and BOLTS 
Corroded nuts and bolts 


LIGHTING CHARCOAL FIRES 
No more searching for 
kindling, blowing or f 
ning, oF using expe 


SWEATING COPPER TUBING 
Now you can 
repair copper 


chereool fires qui 
= cleanly, and easily. 


‘easier than ever. 


HUNDREDS OF OTHER USES: 
* Plumbing repairs © Antiquing furniture ‘Electrical work © ® “Metal handicrafts 
* Thawing frozen pipes * Softening old putty © Gloss working ry soldering 


OTTO BERNZ CO., INC., ROCHESTER, N.Y. 


GLOBAL, AIRPOWER 


a 
Hae 
i if i: 


f 
i 
i 


Build all the exciting planes on this gishe 
with Revell Authentic Kits 


Put together your own Global 
Airpower Fleet of realistic 
combat plane models by Revell! 
They're scaled from official 
blueprints to make every detail 
authentic, from the hinged nose 
door and eight whirling propel- 
lers on the Convair Tradewind 
ir flow fences” on the 
Grumman F9F-8 Cougar. 

Whether you start your col- 
lection with the mighty B-36 
bomber or the tiny Douglas 
Skyhawk, you'll end up with a 
Global Airpower Fleet to be 
proud of when you build from 
Revell Authentic Kits. 


Get a world of your own to dis- 
play them on! Put all your 
planes in the air at once with 
a Global Mobile, Revell’s unu- 
sual new displayer for Global 
Airpower Fleets. Made of 
sturdy wrought iron, it holds 
up to thirteen plane models in 
an attractive,compact unit. You 


can hang it from the ceiling or 
stand it on a table. Use attached 
coupon to order your Global 
Mobile now. 


Founded in 1872 Vol. 171: No. & Mechanics and Handicraft nxc. U.S. PAT. OFF. 
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Secrets of Electronic Snoopers - 126 
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8 Uses for Coffee Cans + 189 
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PS shows you how to make these 
simple wireless headsets that 
let you tune in or enjoy silence 
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PS Readers Talk Back + 4 
Prize Projects by PS Readers + 10 


'd ike to See Them Make + 14 
You Ought to Know + 17 


dless Workshop + 166 
PS Shop Notebook - 203 
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PS Readers 


TALK BACK 


Federal Excise Tax Plus 

REFERRING to “What Makes Cars Cost 
So Much?” [August]: To me, the point 
that seems to call for the utmost emphasis 
is the fact that the aggregate of direct, in- 
direct and overall cumulative taxes, in- 


stead of being only $200 on a $2,000 fac- 
tory car, is possibly nearer $1,000. 

A car costing $2,000 at the factory 
probably sells out here for a minimum of 
$2,800 to the buyer. This buyer, if he 
earns $85 weekly, is regularly milked of 
30 per cent of that for taxes, so that in 
order to buy a $2,800 car, he must first 
have earned $4,000. 

Joun W. Morton, San Rafael, Calif. 


A Pilot Had the Last Word 


I wonper if Eliot Tozer [History's 
Most Fateful Weather Forecast, June] 
left it out, or didn’t know: On D-Day, 
before Ike gave a nod to anyone, he waited 
for the report of Francis J. Dillon, tacti- 
cal reconnaissance pilot, who flew his 
P-51 so low over the beaches studying 
and photographing the surf, waves and 
defenses of those beaches that he almost 
got his feet wet. Reports of the meteor- 
ologists were fine, but nothing beats a 
first-hand look-see. Frank was given the 
DFC for his weather-snooping mission. 

Georce D. James Jr., Unadilla, N. Y. 


More to It Than Science 

We wives of PS subscribers enjoy read- 
ing your magazine as much as the men in 
our families do. I was especially interested 

in “You Ought to Know” [July]. Many 
acianfisis and gresit'men may believe that, 
as the paragraph on radioactive genesis 
stated: “Something made the elements 
join into simple and finally complex ele- 


4 PopuLAr SCIENCE 


ments.” But the truth of the matter is 
stated in Genesis 1:1: “In the beginning 
God created the heaven and the earth” 
and again in Psalms 33:6: “By the word 
of the Lord were the heavens made.” 
Mrs. KennetH Wiis, Walworth, Wis. 


Booklet Saves $’s, Sweat, Tears 
Many thanks for your booklet “What 
to Do When Your Car Conks Out” [July]. 
Two days after I had slipped your magic 
little booklet into the car, I put it to use. 
It not only saved me some dollars in tow- 
ing and repair, but most of all, on that 
day it saved me many hours of waiting 
and aggravation. 
Jack Sonor, Westbury, N. Y. 


Why Wash Records? 


Your August article on how to take 
care of hi-fi records was great, I have lots 
of long-playing records in my collection 
which I prize highly. But I'm curious— 


paw Wines 2 ay 
why put a record in soap and water when 
you can buy a record cloth to clean it? 

Joun Exus, Huntsville, Texas 


Wiping with a cloth will not remove 
imbedded dirt. And repeated wiping with 
a cloth builds up a film that should even- 
tually be removed by washing. 


Seeks Balance in Career Scale 

As MEMBERS of the largest industry in 
the world, we feel that “How to Help 
Your Youngster Choose a Career” [July] 
may leave a misleading impression re- 
garding opportunities in the food field. 

In the chart on pages 78-79, only one 
of the retail-store positions in the food 
industry is included: grocery clerk. We 
consider the position of grocery clerk as 


Bee ow 


Au of us can’t be geniuses. But 
any ordinarily talented mortal can 
beasuccess—and that’s more than 
some geniuses are. 

Now, as in Zsop's time, the 
race doesn’t always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn’t 
improved his talents, 

In good times and bad times, in 
every technical and business field, 
the ¢rained man is worth a dozen 
untrained ones, no matter how 
gifted. 

The International Correspond- 
ence Schools can’t make you into 
a genius, For more than 60 years, 
however, I. C.S. has been help- 
ing its students to become 
trained, successful leaders 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don't be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 


For Real Job Security—Get an I. C.S. Diploma! I. C.S., Scranton 15, Penna. fata Hews Sly Cound 


BOX 59968K, SCRANTON 1 (Parl sto 257 courses) 
Without costo eblieton, and me “HOW to SUCCEED” and the oppurtunity Bokiet aboot the fld BEFORE which! have marked X (pes sample lesen: 
TION 1 eee Enlih, nsatria Cicroes 
ARCHITECTURE AVIATION civit, 1 Geet Ena aT Neg 
Ber Sor wee ist mor 
LEADERSH 


AUTOMOTIVE 
 Autonsties 


RADIO, TELEVISION 
Gover Blois Tac 


erking Hour 
‘Canadian resents send coupon to lternaioal Carrspendence Scoot, Canadian Lid, 
entrant, Canada. --- Speci tullon rates to members of the U.S. Armed Forces. 
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gripping 


esate PROTO 


ten times 
at jaws. 


There's no substitute 
for the right plier. Choose 
the pliers you need at 
your Proto dealer. Send 
10¢ for 84 page catalog 
describing entire line to 
Proto Tool Company, 
2200 Santa Fe Ave., 

Los Angeles 4, Calif. 
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Proto's ANOTHER REASON YOULL 


tw PREFER 


PUE 


PROTO GIVES YOU 
‘A BIG SELECTION 


ja stepping stone to supermarket depart- 
| ment head, supermarket manager and 
other management positions. 

Had you listed supermarket depart- 
ment head, it would have rated with other 
skilled craftsmen. Or, had you listed su- 
permarket managers, their average pay 
would have rated them with chemical en- 
gineers. In our company alone, we have 
over 500 such supermarket managers. We 
also have many men in important buying, 
merchandising and management positions 
whose pay would rate higher than the 
top jobs on the chart. 

The food-chain industry is one of the 
fastest-growing industries, with job and 
pay opportunities almost unlimited for 
both high-school and college graduates, 

Rosert E. Monroe and 
Wa. J. Mutten, Kroger Co., Cincinnati 


Way of Checking Not Adjusting 


In “How to Take Care of a '57 Chevy” 
[July], your suggested procedure for ad- 
justment of the choke setting on the Roch- 
ester four-barrel carburetor is in error. 
Actually your procedure is only a method 
of checking the coil index mark on the 
choke cover. Adjustments, if necessary, 
should be made to factory specifications. 

J. P. Natty, Adv. & Service Sales Mgr. 
Rochester Products Div., General Motors 


You're right. The procedure described 
on page 150 is really a check on the 
choke-valve's position at various room 
temperatures. Once properly set, the bi- 
metallic coil automatically compensates 
for temperature variations. 


Hypnosis Not All Parlor Tricks 


Joun K, Lacemann’s article [July] 
on hypnosis does the cause of hypno- 
therapy and experimental hypnosis much 
harm by calling so much attention to a 
few spectacular cases mishandled by 


amateurs. True, parlor tricks can be 
dangerous. But anything can be misused, 
even alcohol and automobiles. 

It would be a step backward to legislate 


THIS FREE SAMPLE LESSON 


will prove that you can become an expert 


ACCOUNTANT... AUDITOR 


‘THIS SAME LESSON HAS STARTED HUNDREDS 
OF THOUSANDS toward well-paid accounting 


F you have been envying the high 
comes and good jobs enjoyed by 
thousands of men and women Accountants 
today... incomes ranging from $5,000 to 
$10,000 and more per year... why not launch 
such a career for yourself? 
Do you doubt that you can? 

Then jet us send you—without cost or obliga- 
tion—the same Lesson Number One with which 
LaSalle has started several hundred thousand men 


One out of 
every 13 of all 
CPAs in the U.S. 
has been trained 
by the LaSalle 

Problem 
Method 


and certain... how 
step-by-step to a complete mastery of 
up to the Certified Public Ac- 
ate if you so aspire. It doesn’t matter 
whether you've had previous bookkeeping experience, or whether you don't 
know a debit from a credit. Whether you wish to qualify as an expert account- 
ant, advanced ncocextant, bea accountant, auditor, foreman secountanty 
income tax specialist, or public accountant...you'll find in LaSalle’s Pro 
GOOD-PAY JOBS ic Method the ‘exact plan to prepare you rapidly and inexpens 
spare hours at home—without losing a day from your present job. 
IN 6 BIG FIELDS 1S) sight now, today... you are an aul, employed, and earnestly ambi 
—_ accountantright tious for rapid advancement in one of the highest paying fields of business... 
Ter charemersyoawoeld fad eer: send your name and address on the coupon below. We'll send you the free 
teif in one of the hest paid felde of sample lesson—plus our illustrated book outlining today's career oppor- 
Dastews. tunities and how you can qualify for them. A coupon like this has started 
‘There are several big fields of o”- many thousands toward greater success. It can do the same for you. Mail 
it today! Accredited Member, Notional Home Study Council 
r == Clip Coupon... Mail TODAY! = 
LaSalle Extension University ....A Correspondence Institution 
Dept. 1083H, 417 S. Dearborn Street, Chicago 5, IIlinoi 
YES, I want to sce how LaSalle's “Problem Method” works 


Soa we eng sample lemon sales yout book, “Opportunies i 
Kecousting”- withost cont or obbgation 


ely—i 


you can start earning while still learn- 
Ing—either in spare-time or full-time 
employment...or in business for your- 
‘self with no capital required, 
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America Is Short 


100,000 


Auto Mechanics! 


BE ONE? Ann 
ON 


It’s easy to train at home for a, 


TOP-PAY JOB with a BIG FUTURE! 


Stop worrying because you need a better jobmor be- 
cause you need more pay! Over 100,000 jobs are waitis 
right now for newly-trained auto mechanics. Here's 
why: There are 60 million cars and trucks on the road— 
i fer 7 million new 


der the demand is big for auto mechanics—why pay is 
tops, work is steady! 

YOU CAN LEARN AUTO MECHANICS in months 
in you with its famou: 
Mail coupon for free deta 


t home 


i practical. You get a valuable Tune-Up Kit, 
int experienced mechanics use to locate engine 

roubles, You receive a Compression Tester, Vacuum Gruge 
‘Timing Light; portable steel 


fooln to practice, Yo make repay, 
i Mechanics ot Body-Fender Repaie i= 
no extra com) 


equipment, start many in < 
ppleetaelndeelpetaetdasteetastatertan | 


H COMMERCIAL TRADES INSTITUTE 


[ice ontantear avenue pert. ata -———— 
CHICAGO 26, ILLINOIS 


»| U 
Wvome—_____rge__ 
be ‘ P man Hy 
‘dross —______________ i TODAY H 
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| wheels. 


| against hypnosis because the very profes- 


sion [physicians] that he suggests should 
monopolize it fought it for a century. 
Hypnotism was kept alive only by the 
amateurs and a very few doctors. This 
same profession fought the field of psy- 
chology and psychosomatic medicine for 
years. 

If we keep open minds, we may come to 
realize that providence has given us a safe 
anesthesia for pain without dangerous 


| drugs, a method to gain great insight into 


the subconscious and superconscious, a 


| new efficient method of learning and a 


help for our neurotic tranquilizing-pill 
society. 
Rocer Prercy, Phoenix, Ariz. 


PS Plans Put King on a Throne 


My son is now king of the neighbor- 
hood, thanks to this midget racing car I 
constructed from 
plans in April, 1955, 
PS. The car has an 
aluminum body, 
rack-and-pinion 
steering, locomotive- 
type brakes, two-hp. 
Continental’ engine 
and airplane _ tail 

It took me 
four months to com- 
plete and I wouldn't take three times the 
$200 it cost. 

Bypassing the governor, yours truly sat 
astride it last week and ‘was clocked at 
38 m.p.h. and still gaining speed. 

Haroun J. Kern, Perrysburg, Ohio 


Hot Wire Is Switched 


In Tue first illustration on “How to 
Install Outdoor Wiring” [July] you show 
the white or grounded wire going through 
the switch. The black or “hot” wire 
should be broken by the switch and the 
white spliced through to the light. 
James J. Netson, Long Island City, N. Y. 


- Page 124 shows a junction box 
with a switch above—the white wire being 
switched. Grounds are never switched. 
CraiG HENELMAN, Lake Hiawatha, N. J. 


. Just a word to let you know that 
you goofed . .. 
DetMar Weston, Quapaw, Okla. 


As all good electricians know, it is the 
hot or black wire that is switched. 


LOWEST PRICE EVER! 


Famous Hi-Power Automatic Electric Paint Sprayer Kit 


FORMERLY $ 
NATIONALLY 
ADVERTISED AT . 


LIMITED 
TIME ONLY! 


Paint Kitchen 
In 55 Minutes! j 


© Extra Powerful Motor Pump! 
© Spray Nozzle! * Sprays Paint, 
Enamel, Oils, Insecticides, Liquids! 


1 MONEY-BACK GUARANTEE! 8 
Why Pay Up 1 tea Inc Dept 
to $12.95? ia 


oinect 5669! Steen 


& SAVE! 


© 6 Shot Repeater! © No Pr 
Carbon Steel! © Shoots 


ofrbace Cover tor $758" plas abe Fes: 
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Prize Projects BY PS READERS 


Galleon from PS Plans. 
Since 1927 Stephen R. 
Stana of Greensburg, Pa., 
has been binding PoPutar 
Sctence model plans in a 
book for later reference. 
Using these plans, his 15- 
year-old son Regis spent 
eight months of spare time 
building this spanking mod- 
el of the good ship Revenge. 
The plans appeared in 
April-August PS, 1933. 


Home-Designed Buffet. 
Except for two carvings on 
the doors, which were cop- 
ied from an Aztec pyramid 
near Mexico City, this en- 
tire buffet was designed by 
Rudy Schurmann of Frank- 
lin Square, N. Y, Schur- 
mann used pine for the 
buffet, stained it with a 
honey-colored water stain, 
then finished it with wax. 
The grille for the glass 
doors of the buffet was 
made from 4” brass rod. 


Ancient Secret Weapon. 
This exact replica of a cata- 
pult used as a standard 
artillery piece in 200 B. C. 
was built by Richard G. 
Plummer of Milwaukee, 
Wis., for his history-of-sci 
ence course at Cornell Uni- 
versity. Plummer worked 
from scale drawings  pre- 
pared by German scholars. 
The Greek invention is 
cocked by twisting the mul- 
tiple strands of rope on 
each side of the frame with 
wooden arms inserted in 
them. A trigger is released, 
the ropes unwind, the arms 
snap home and the missile 
is flung out the trough. 


an Sctescx, 
pay 815 for 
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‘= SERVICING © -BROADCASTING 


_with Kits NRI-Sends »(y, with Kits NRI Sends 


‘Clearly written NRI lessons teach 
lake now, a sed, proven fad of abs i 
tort or 0 pay ev: ‘TV-Radio-Electronics. principles. 


Right in your own home, during 
$e seats Lag rae = J spare time, you gain knowledge, 
ft confidence building experience, 


Servicing 
‘charge, you get NRI kits developed 
‘expecially to give actual practice 


with Television-Radio equipment. 
‘You build, test, experiment with 
actual. Teievision-Radio receiver 

circuits; build, use testing equipment. : yet yd ene 

‘All equipment is yours to keep. : ~ = aah 


l Vill Troin You at Home in Spare Time 


to bea Ll Tecnico 


America’ Fast Growing industry 
2? Offers You Good Pay, Success 


4 and in your spare lime, you ean Jearn to do this inter- 
J.E SMITH, cating, 
Fame, Raion NEU is Americ 
ade itive Radio school 
te tperiee thousands of 
“intent 


Technical Know-How B 
Better Pay, Advancement sa soa to nate $10, $15 2 Week Extra Fin Ses 


New electronte NRI students find it éary and profitable to start fixing sets for neighbors 

NRI TRAINED a er oes a nde i ew at Severin ste “eter bl pr 
7 farnlahes to locate and correct TV-Radio receiver trouble, Pking 

THESE MEN ‘Sp $10, $15 and more a week pes substantial exten spending money. 


Many who startin spare time, soon build full time TV-Radio businesses, 


~My Income bas steadily 
Increased in Radio. I have 


Mail Coupon — Find Out What Television-Radio Offer You 


‘You don't have to know anything about electricity or Radio to understand 
d 10 and succeed with NRI courses And you train in your own home—keep 
buy their knowledge and services. your present job while learning. NRI has developed simplified, practical 
For instance, transistor Radios, {raining methods. Ambitious men can get abead fast. Many successful 

3 NEI men did not finish high school. Malling the coupon can be ane ofthe 


not be possible without this miracle 
‘telence—Electronics. Police, Avia- si 
tion, Mobile Two-Way Radio are 
expanding. The military services 
‘Technicians with 
igher rank and pay. To ambitions 


< dere arch prom: 
“Betore fishing the NRE fae of fascinating 
course | waa employed aa jobs, satisfaction 
Stadio Engineer at KMS. ae 4) and prestige, in- 


peer 


Keeping the Home Shipshape 


a basement or other small window. Top-hinge 
the inside sash and the screen so they swi 
inward, and the storm sash so it opens outward. 


REEL UP THE GARDEN HOSE for the winter on an PLAY-YARD EQUIPMENT takes a beating over 
old dishpan mounted on a garage or basement _ the winter. Refinish all painted parts of seesaws, 
wall. For a firm support for the hose, drive two sandboxes and swings, and protect unfinishes 
Broadhead nails through the pan into a stud, wood by coating liberally with raw linseed ol. 


TO WINTERIZE A ROOM AIR CONDITIONER, wrap GREASY STOVE BURNERS soaked overnight in 
it neatly ina piece of plastic cut from a a solution of ammonia, detergent and water can 
tablecloth or shower curtain. Seal the edges be cleaned up fast. After the bath, a few swipes 
of the wrapping with waterproof friction tape. with steel wool make them look new again. 
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wine GREAT OPPORTUNITY 


hive eric 


Instructor helping stu [Etmstractor explaining operation ond 
and trace the tire F iesting of o large Motor Generator 


TELEVISION-RADIO —ELECTRICITY OLDEST AND BEST 
cotor tv ELECTRONICS EQUIPPED SCHOOL OF 


whore city town and ITS KIND IN THE U.S. 
in Power Plant 
Industrial Sead Coupon 
: ture alow fos 
Coyne trained m “ik good ; ct ty, a rf a BIG FREE 


jobs or own wi ying 
TV-Radio businesses. 


WE TRAIN YOU IN CHICAGO 
Our famous Practical-Technical method gives you 
practical experience on a massive outlay of equip- 
ment plus necessary technical training right here in 
the great Coyne shops. 
Troning in Rete md Hectic Appliances con be incloded. aE Sy 
START NOW PAY LATER |" Doak and details ofall 


joes not obligate 
Tam especially 


Training offered Send FREI 
to VETERANS and seer | Se maene zee oct 


ip 
NON-VETS alike dente. Lifetime emplo servic Interested in: 
raduates: Frequent starting dates. | 7) qeemmeyuetasies C) TLS Rate oer TY 


B.W.COOKE,JR, President A FOUNDED S| Name. 
ELECTRICAL SCHOOL 1 


A TECHNICAL TRADE INSTITUTE ED NOT FoR PROFIT | Address. 
'500 5. PAULINA STREET, CHICAGO, Dest. 77-735 
FLECTRICITY RADIO’ TELEVISION REFRIGERATION * ucrronics ! City 
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AN INFLATABLE DOG HARNESS for duck hunt 
Equipped with a pair of pontoons, a retriev 
would expend less the water keeping 
afloat.—Neil Daughe Erie, Pa. 


proof hat or a 
it after the folded plast 


EASY-TO-IDENTIFY HEXAGON BOLTS, cach 
stamped for its own wrench size. With these, 
at could pick up the right box or open-end 
—Bob Ramsey, Parker, Pa. 


you have pack- 
E. Tuma, Chicago. 
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LET DeVRY TECH PREPARE YOU IN 


F SPARE TIME AT HOME AS AN 
" ELECTRONICS 


TECHNICIAN 


NO PREVIOUS TECHNICAL EXPERIENCE 
OR ADVANCED EDUCATION NEEDED! 


Laborers and bookkeepers, store clerks, shop men, farm- 
of nearly every calling — have taken the 
m and today have good jobs or service 
in Electronics. You don't have to quit 
job. re 17 to 55, see how you ma 
self ready for a future in the fast-growing Electronics field. 
Whether you prepare at home or in our well-equipped 
Chicago or Toronto Laboratories, you get sound, basic training 
in both principles and practice. At home, you use educational 
You build actual circuits and test equipment, You read 
irections, follow clear illustrations. When you finish, 
you are prepared to s! 
different field. Yo 
Mail coupon for cts today. 


Live-Wire Employment Service Draft Age? 


into @ good job in on excitingly 


DeVRY TECHNICAL INSTITUTE 


CHICAGO 41, ILLINOIS 


DrFOREST’S TRAINING, INC. 


fen start a service shop of your own. 


an INDEX 


BETTER JOB, 


A BRIGHTER 
FUTURE 


Electronics 


Radar 


Guided 
Missiles 


Micro-Waves 


Communications 


Industrial 
Electronics 


Computers 


Automation 
Electronics 


Remote Control 
Systems 


‘ Broadcasting 
4 Your Own 


Treining 
‘Rensiown Avonce, Toronte 12) Ontria 
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POWERHOUSE sein TELESCOPE! 98) 


SEE Craters on Moon! SEE Mars! 
ing Jets! 


© New 1958 Model! 
@Now...225 Times 
BIGGER AREA! 


POWERHOUSE 


Our Regular $ Seller! 
so" 5 98 


Keep FREE 


POPULAR SCIENCE 


You ought to know... 


It’s easier to buy a new house noW—but it will cost you more in the end. 
The easier part is the down payment. FHA has reduced its cash 
requirements (chart below) so that you can get a $15,000 house 
for what you would pay down on a new car. The harder part is 
the interest, because FHA raised rates to 5% percent. This means 
your monthly payments on that $15,000 castle (minimum down 
payment and 25-year mortgage) will be higher ($83.70, up $7.36), 

while your total out- 

lay for interest over 25 

years jumps $1,300, 

If you are entitled 
to a GI loan, look into 
that kind carefully— 
your chance to get 
one runs out next June 


s:Clne ox 
‘Se ontest $8000 ry wer interest 
| nnn | ener 

payments than FHA 
mortgages. But mon- 
ey is so tight now that 
few banks will talk 
business on them. And 
those banks that do are charging such stiff discounts (interest 
concealed as an addition to the base price of the house) that 
the advantage of a GI loan may be largely theoretical. 


The tragic death last SUMMIT of a six-year-old boy, electrocuted by the 
family TV set, may force correction of an electrical-appliance 
toed that PS has repeatedly warned you about. Statistically, 
the danger is not great (Metropolitan Life Insurance figures show 
about 200 deaths per year from all kinds of home electrical acci- 
dents). But this hazard is one that could be avoided fairly easily. 

The trouble arises because a great many TV sets have metal 
cabinets enclosing hot chassis—the metal sheet supporting the 

carries current (this is the transformerless, series-wired 
circuit, now practically standard). The cabinets are supposed to 
be insulated from the chassis. But it's easy for a screw to be 
driven too far, or a metal part or snip of solder to fall between 
chassis and cabinet. Then the cabinet, too, can become directly 
connected to the hot side of your 110-volt line. 

You can, however, make such a set safe. Your house has two 
wires carrying current; one is at 110 volts potential while the 
other is neutral (ground, or zero, potential). If you put the plug 
in so that the neutral house wire goes to the chassis, the chassis is 
at ground potential and shock-free. How can you tell? Use a 
neon tester (less than a dollar at an electrical store). If the neon 
does not light when you put one tester lead on the chassis and the 
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You ought to know. 


other on a ground (the screw in the outlet cover), you're okay. If 
it does, reverse the plug and test again. 

Still better would be a polarized three-prong plug like the ones 
now standard on power tools and major appliances. You could 
plug it in only the right, safe way. And the third prong would 
make a separate connection between a metal cabinet and ground, 
blowing the fuse if the cabinet accidentally became charged. 
It requires a special outlet or an adapter for present outlets. 

The president of one of the largest TV firms told Poputar 
Science that his company would be delighted to put polarized 
plugs on its sets—but it did not dare to be first with receivers that 
couldn't be plugged into any old wall outlet. 


The Navy goes nuclear. Today there are only two atomic ships in the world. 
But by 1966 close to half the entire U.S. fleet will be under way 
on nuclear power. A vast building program costing billions of 
dollars, reports the trade journal Nucleonics, will generate 30 
warships and perhaps 100 nuclear reactors (chart below). 

Two reasons for this rapid and historic switchover: (1) un- 
limited range—the A-sub Nautilus steamed 70,000 miles in 26 
months before it had to be refueled, and (2) sustained speed. 


THE ATOMIC FLEET 
oe 
Ate Starnes en, en =i ali, = li li cn. 
des Mite Sita; —lli allt ll ala 
unter Klee Submarine mile 
Radar Picket Subse ele 
Aico Carers eeeliline ails enti elton ett enti 
Guided Misite Crust ail 
Destroner anima 


A-ships, unlimited by fuel, can run flat out 90 percent of the time. 
The Navy's main effort is going into submarines (19 now 
planned), particularly the whale-like attack types that are “flown” 
underwater at a reported 60 m.p-h. with airplane-style controls, 
and carriers (the first will use eight separate atomic engines). 
Atomic power would pay off most in destroyers, the real work- 
horses of the Navy. Today’s tin cans are severely handicapped by 
fuel hunger—they have to refuel at sea every five to 10 days. 


A rocket could reach the moon this month. That’s the speculation among 
scientists working on Project Farside (see p. 134), which will 
send a three-stage rocket to 4,000 miles and 17,000 m.p.h. At 
that altitude and speed, “escape” from the earth’s gravitational 
attraction is conceivable—with no theoretical reason why some of 
the hardware won't keep going and run into the moon. 
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MIX YOUR OWN FORMULAS 
FOR HOME OR SMALL 
BUSINESS USE 


Van Nostrand’s 
PRACTICAL FORMULARY 


Over 800 Modern Formulas Covering All Types of Mixtures 
‘You Can Quickly, Easily Make Yourself—For Use in the 
Home, Farm, Factory or Small Business 
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Earn extra money by following helpful selecied by outstanding authorities for the specific Job 
Kasting items for So want to do, 
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EXCITING 
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STAMPEX CO. Box 47-1P, White Plains, N.Y. 


e High School 


at Home 
MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 
Pro 


as fast as your time and abilities permit. Standard 
texts supplied. Thousands enroll each year in thit 
-old school. Send for FREE descriptive booklet. 


Drexel at 58th St., Chicage 37, 
| Without obligation, please send FRI 
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GOOD NEWS wr: nces GOOD JOBS! 


BE A TRAINED MECHANIC IN 


AIR CONDITIONING 


Why let the high cost of living get you down when there's 
such good money to be made in the Air Conditioning and 
Refrigeration field! Yes, this old, established, but fas 
‘growing industry needs thousands of trained mechanics 
to install, repair and service the 150 million refrigeration 
units in use today. And the industry is growing! Last year, 
over 3 million refrigerators, 1 million freezers and 2 million 
air conditiouers were sold. Small wonder there’s a short- 
‘age of trained men! And those who are in the field earn 
top wages, work steady, put money in the bank! 

Train at home in spare time for a better job in this 
uncrowded industry. For complete information, fill out 
and mail coupon. Do this today. 


R. ©. ANDERSON 
President 


COMMERCIAL TRADES 
INSTITUTE 


Great new way to learn 
by practicing at home 
with real equipment! 


AY lll, Mr, Anderson demonstrates the commercial type 
‘afrigeration high-side which you build ex pert of your trining 
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| You get sound experience 
“| by training with CTI kits 


Why leave home or give up your job to 
attend a resident school? Train at home 


Many students earn cash as they train Site Woe get all part nad tools to bald 


Many ‘4 hp. refrigeration condenser. You do 
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cash, get added experience. Some land full-time jobs -—intensive experience. (Two of 
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‘An opportunity for a business of your own! MERCIAL TRADES INSTITUTE -—— 
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not just homes, but fice buildings, shops, food stores andy S00 Huot 

industrial plants. They contract to do servicing on « fee She rae Jan Sens be 0 ateaen katt 


Basie, or simply answer cals, HY 4 ars inen er 
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DEGREE in... 


NERONAUTICAL 
ENGINEERING 
DESIGN 


‘The increasingly acute shortage of 
engineering talent assures unlimited 
‘opportunities in aviation and electronic 
fields. A 2-year intensive course at 
Embry-Riddle—an approved technical 
Insttute—leads to a Degree and 
‘specialization in rewarding 
such as Aerodynamic Engin 
Engineer, Flight Test E 
Materials & Process Engineer 


Embry-Riddle's constant supervision, 


‘You'll enjoy Miami's perfect 
year-round climate for study 
and training 
our big step now. 
‘Think B1G—think Aviation! 
Mail coupon for pictorial 
brochure and complete 
outline of curricula, 
TRAINING 
‘AUTHORIZED 
UNDER 
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start a big profit business 
with a small investment 
EARN UP TO 


$200 a DAY 


RAINBOW ROCK 


Concrete Slump Brick 
back yard 


‘Sthtea Wate fal 


decent leen, 
‘erege, ound 


COMPLETE LOW COST SHOP METHOD 
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INVENTORS 


Leam how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a "Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


72-K DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D.C. 
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PLUMBERS & Steamfitters Guides (4 Book Set) 
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BUILD and FLY 


Bensen 


HELICOPTER 


Glider type ‘copter—easy to 
build, simple to fy. Can also 
be mounted on floats or boat. 
No pilot's license, required, 
Order, Siew drawings. specs 
and photo for $1. Motor pow. 

_,_ ered Gyro-Copier drawings 32. 
‘Ask about detailed plans and construction kits. 
BENSEN AIRCRAFT CORP., Dept. PS-107 
P. O. Box 2725, Raleigh, N. C. 


IINWiEN LORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
““How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’? form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
PATENTS *. ee coRValenis PATENTS 
142-D VICTOR BUILDING, WASHINGTON 1, 
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These great minds were Rosicrucians . 
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Francis Bacon Benjamin Franklin Isaac Newton 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men great? | . 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself co the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 


Benjamin Franklin, statesman and inventor 
Isaac Newton, discoverer of the Law of 
Gravitation... Francis Bacon, philosopher 
and scientist... like many 

other learned and great men 
and women ... were Rosicru- 
cians. The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annuall 
to all pares of the world. Ad- 
dress: Scribe E.H.X. 


Tee ROSICRUCIANS 


THIS BOOK 
FREE 


San Jose (AMORC) California, U.S.A. 
pee, ‘SEND THIS COUPON————— 7 
Scribe E.H.X. 
‘The ROSICRUCIANS 


(AMORC) 
San Jose, California, U.S.A. 


| 
! 
1 
1 
1 
Please send me the free book, The Mastery of | 
Life, which explains how I may learn to use my | 
faculties and powers of mind. \ 
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FIX ANY CARIN AJIFFY! 


Engines, Brakes, Transmissions, Rear Ends, Generators—Yes, Any Part 


Now—Whether You're a 
Beginner or Expert Mechanic — 


YES, now you can fix ANY part of 
ANY car—quickly, easily 


From carburetor adjustment 


plete overhaul, it’s easy whe 
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eers beside you, guiding you every 
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w-to"” pictures. Tells you WHERE. to 
start, what TOOLS to use, You just CAN'T 
0 wrong! 


2,900 Pictures! So Compl 
You CAN'T Go Wrong! 
NEW, REVISED edition covers every- 
thing you need to know to repair any 
car. Over ONE THOUSAND giant 
Pages. 2000 “This-Ts-How” pictures lead 
you every step of the way. 291 "Quick- 
Check” charts—23,436 “essential repair 
specifications. Over 225.000 service ‘and 
Tepair facts on ALL 23 diferent makes 
from 1949 “thew 1957. " Tnstructions 
and” pictures “so clear you cant go 
wrong! Even a green beginner mechanic 

can do a good 
job. And. if 


Some FREE Offer on 
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You Can “Lick” Any Auto Repair Job 
on Any Car Built from 1949 thru 1957 
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Even beginners are cleaning up unbelievable prot- 
Taith rat, eHective low-priced, Morlite Fire 
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Your skill—the quality of work you 
do—is controlled in no small measure 
by the quality of the tools you use. 

That’s why electricians and good 
workmen everywhere insist on Klein 
Pliers—standard of quality by which 
others are judged “since 1857.” 

In the complete Klein line you will 
find pliers exactly suited for every job 
you do. See your hardware store or 
Klein distributor for the Klein Pliers 
you need. 


‘GOLDAK CO., 


1644-10 
a 


CHICAGO SCHOOL OF WATCHMAKING 
Ss 2330 Milwovkee, Dept. 4107, Chicage 47, Il 


MAGIC RADIO WALKIE TALK] 
YOUR OWN POCKET SIZE RADIO STATION! 


Your hardware store has 
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ROAD * CHICAGO 45. ILLINOIS 


AMAZING MUSIC DISCOVERY 


Has You Playing Real Music 
The Very First Time You Try! 


Thousands Now Play Who 
Never Thought They Could 
— Requires No Teacher —No 
Boring Practice of Scales 
and Exercises 
QUICK, EASY, INEXPENSIVE! 


JF, 30" atone of the many thousands who 
have always wanted to play musi yet hes 
tate to learn because “it takes 100 long. of “it 
Costs too much’ here's wonderful newst Now, 
With this modern home-stady method, you ean 
Aetually play your favorite instrument she very 
frst time you tr)-and you can go 0a 0 mastee 
that instrament ia. cvuch shorter time than 
you'd ever imagine posible 


NO "SPECIAL TALENT” REQUIRED 


No previous training needed — no “special 
talent™ required. Right from the start, this 
amazing music discovery will have you playing 
real melodies instead of practicing tedious 
scales and exercises. Earliest lessons consist of 
delightful songs, hymns, waltzes, etc. Clear, 
simple directions and large, show-how pictures 

ich you exactly what to do, so you can't go 
wrong . . . even if you don't know a single note 
of music now! Soon you'll be playing ALL your 
favorite songs and compositions by note! 


EVEN CHILDREN LEARN QUICKLY 


‘Over 900,000 people the world over have 
taken up this easy-as-A-B-C way to lean 
music. It's all so clearly explained, s0 easy to 
understand that even children “catch on” 
quickly. Yes, ANYONE can learn to play 
piano, violin, accordion, guitar or any other 
Instrument. No inconvenient lesson periods— 
10 expensive hourly tuition. You lesen in spare 
time of your own choosing. Yow become your 
own mutic teacher ...and progress as rapidly 
or as leisurely as you wish. And lesions are 
only a few cents each, including valuable sheet 
music you'll keep always! The whole family 
can learn for the price of one, 


STOP CHEATING YOURSELF OF THESE JOYS 


‘Why not let this U,S. School of Music method 
bring the many pleasures of music into YOUR 
life? Popularity! New friends. Gay parties 
Good times. More self-confidence and poise 
Extra money from playing or teaching. Pos 
sibly even a brilliant musical career. Best of 
all, the deep personal satisfaction of being able 
to create your own music—provide your own 
entertainment! 
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sew roe FREE BOOK 
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Sepage FREE BOOK. No cblipat 
fo salesman will cal on 


" 


{0 you for the fest 


of Music, Studio 
‘A1S10, Pore Waste 
ron’ NY. Spe. 
Gal. Reduced. Prices 
‘ca lastroment) 


Clorinet 


pont 


U. 5. SCHOOL OF MUSIC 
Studie A1510, Port Ws 


Jam soterested in learning to play, par 


a 


‘OctoseR 


57 29 


FREE PLAN 


Tells How to Start 
Your Own Business 


FILING 
SAWS 


Saws come 
from 20 and 


in Sper 
1 have done 4 


accuracy of the 
customers. S. 


1s Thousands of Sows 


You can file all hand saws, also band and crosscut circular 


saws on the Foley 
there ino eyextain~ tod, yo can Seat phe aw 
ue petfect cutting saws, “The frst saw T sharpen 
Foley Saw Filer ca 

fection.” writes Clarence E. Parsons. 


“MONEY MAKING FACTS" explains how you 
‘ean get business from hardware stores, home 


fo carry, 
Susiness chae will help pay the rent, boy 
srocetes, of a new ca Get the facta~send 
Coupon today for this practical, money 
making plan: No salesman will call. 


FOLEY MFG. CO., 1019-7 Foley Bldg., 
‘Minneapolis 18, Minn. 
‘Send me free book “MONEY MAKING FACTS” 
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Saw Filer. The adjustments are simple— | 


to euen 
with my 


rr came out 100%. I think it is a marvel of per- 


$1 BRINGS YOU $1 


Discover Flok-Kraft and Earn $$$$$ AT HOME 


oa 


‘BUR BARBELL CO, 
Lyndhurst 5, New 


3” REFLECTING TELESCOPE 


60 & 120 Power—An Unusual Buy! 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 
6 7m Ave, M. Bont 48 


uae’ UPHOLSTERY 


PTUUOM Youre in ausiness Richt oFF—Compiete 
Reret's toais, materiats, frames, ull you need to 
ITCH carn in sparetime while your learn Ar HOME. 


iepert UF, Stace approved shop training ta 

iptolstery, sup overs ete, Big Opportan 

AE isi Scna for FREE nhust, Catalog. Fee 
Eninbie Lesron” Write Today. Approved for Vets, 


Uphelatery Trades School, Dept. FR-1612, 721 Brosdway, New York 3, 


DO YOU NEED MONEY 
TO PAY FOR YOUR 
AERONAUTICAL ENGINEERING 
EDUCATION AND LIVING EXPENSES 
while attending school in California? 


IL NORTHROP INSTITUTE’S CO-OP Training Plan is the answer. 

Write for complete details. No obligation. Also get fre 
Northrop Catalog describing TWO YEAR AERONAUTICAL 
ENGINEERING CURRICULUM. Remember, there is a walt: 
ing lst for Northrop Institute Graduates ! Approved for 
Veterans. Send name. address, 


t 
NORTHRO! 

[MAIL TO :RipA ACR eRe 
——————— 


SHIPPED ON APPROVAL 


NO MONEY WITH ORDER — NO C0. D. 


‘operation irs comunat © enaiit 
ange whlch will meneure all resistance 


Snore, 
tubes for quatity. As 
sister nich asthe Modet TD.88 6 required 10 txt 
AS-AN AUTOMOTIVE. TESTER « Tete bots 6 Volt and 12 Volt 


‘urna out tubes: it ih nc tae Te 
tubes for 


Model 30 comes complete with en tn 
Dini! eayStocenerntand lancinges® S228 Ween 


A Combination VOLT-OHM MILLIAMMETER PLUS Capaclty, Re- 
actance, Inductance and Decibel Measurements. 
‘ADDED FEATURE: 
Bullt {n ISOLATION TRANSFORMER reduces possiblity of 
burning out meter through misuse, 


D.C. VOLTS: 0t07.5/18/15/180/750/1,500/7,500 Volts « A.C. VOLTS: 
1 to 15/30/150/200/1,500/3,000 Volts + D.C, CURRENT: 0 to 1.5/ 
15/180 Ma, 0 to 1.5/15 Amperes # RESISTANCE: 0 to 1,000/100,000 
‘Ohms 0 to 10 Megohms + CAPACITY: .001 to 1 Mtd. 1 to $0 ntd. 
(Good-tad scale for checking quality of electrotytic condensers.) 
‘+ REACTANCE: 50 to 2,500 Ohms, 2,500 Ohms to 25 
Megohms # INDUCTANCE: 15 to 7 Henries, 7 to 7,000 
Henrles « DECIBELS: —Gto-+1f, +14to-+38, 4Uto458. 
‘Complete with test leads. . 


‘Try any of the instru | 


Etictently Tests Radlo and TY Tubes including: 
Bi Adaistores Eight Pin Submiasrs, Ocaie tnd Eeetal, 


aot eosin vst 
ze iearteret mea Are 
Settets and eireults for edicienly testing ine'new Noval 


Kou can't tnart a twhe tm wrong sochet—It te impontle fo tert 
ats acckets Ere ted, one for enc typeof Ube bast. 
‘ts in the socket ean be tated 

"Pree-polnt” slement xvllehing eyatem—The Model 7D: 

parton newly designed element Selector geitan sitar Which Fe: 

aces the poosibity of obwolescence Lo an absolute Minimum: 

Checks for shorts and ‘elween all eleme 

‘SBS poner a ntper sentt've method of chest 

‘eakages up to's Mogehms between any and Ri of 


nimpieation 


roviai 
Bhd subs 


fe termina 
Elemental switches are numbered in strlet accordance with R.M.A, 
tione—The fs 


aystem, Tha. esi et =r 
in pin Ne hears . 
esis button No. Tlstused for that ent, UM CATE 


: Y/ CAPACITY BRIDGE SEOTION— 
Yotsmcenouoot atretared to 08 
Sateattreg? ont Mirela tent 
‘ Bitola! unetearaa te souk 
rare 0 ertarn det 100 Al 
Sfetareds; will alse smeusure, the 
i Soverfavter of al sondosers from 
"® RESISTANCE BRIDGE "it 100 ertarads. 
ms 
SIGNAL TESTER V.neststaxce nuipor sxcri0n 
BS aftanger nahn 6,000 ose 
‘TV ANTENNA TESTER; 10,000 ohms to 5 megotms. 


\/ SIGNAL TRACER SECTION—With the use of the R.P, and AP. 
Probes included with the Model 76, you can make stage gain meas- 
‘urements, locate signal loss in RP. and Audio stages, localize faulty 
stages, locate distortion and hum, ete 


Y,Z¥ ANTEWUA TESTER SECTION—Loss of ayac., snow and in- 
Stabitty are only a few of the faults which may be due to & 
{nthe dotenn 69 why fot check the TV anteane Ars? Locatee © 
bbreak in any TV antenna and measures the location of 

{Uhe Break in feet from the set terminals, 5 


‘Complete with RP. and A.F. probes and test lends 


‘MOSS ELECTRONIC DISTRIBUTING CO., INC. Tot 
Dept D-S0e, 3849 Tenth Ave, New York 34, - 


“total Pree 40.08, 
Oe rite’ Wate aie 
fo monthly for 4 months, 


' 

I 

1 
Mode! 7-38. Total Price s20.08 1 
zithin’ io Balance | 

1 

1 

1 


monthly for # months: 


CO Moget 70... Total Price $18.88 
Ses witha 10" days, Balance 
$400 monthly for months. 


otal rie $28.49 
age balance | 


SAM HANKS, 1957 winner at indianapolis says: 


LS trained mechanic on 
would!” 


ato iL ScHOO 
1ONA 
ea _..any employer 


Som Honks holds American 
Cloved Course record” (182.5 
MPH); also many state ond 
frational racing titles AY Indion 
Spalis he war 2nd lost year 

Srd in "52 ona "53 


MASTER ALL ENGI 
AT HOME IN YOUR SPARE TIME 
NATIONAL SCHOOLS 
AUTO MECHANICS ‘curse 


INCLUDING FUEL INJECTION 
YOU GET AND KEEP ~ ALL THIS EQUIPMENT 


T've worked alonj ional Schools-trained me- 
chanics,” reports S: . "They're tops, because 
they get all-around training, and they know how to 
repair fast and right the first time. No wonder Na- 
tional Schools yraduates command top pa 
Earn as you learn men! We'll show you how. Stream- 
lined lessons, diagrams, manuals, latest equipment, 
practical methods prepare you for hundreds of jobs 
in scores of industries. Free Placement Assistance. 


Resideot Training. at Lox Angeles 
If you wish to take your Auto- 
Diesel training in our famous| 
Resident School at Los| 
Angeles, check special box in 
coupon for full_ information. 


NATIONAL SCHOOLS 


tos Angeles 37, Coli 


TECHNICAL TRADE TRAINING SINCE 1908 
LOS ANGELES 37, CALIFORNIA 
NATIONAL SCHOOLS, Dept DC-107 
MAIL NOW TO. 


4000 5. FIGUEROA 57 
Tos anon 37, cate 


Sed fr FRE Aut Dese ppetnty Book and Sampe Lesson 


1 cannititrestes OMY in oie Shel Training 3 os gies 
VETERANS: Cie ate ot ch 
Same ee 
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IMPROVED LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


MODERN MANUFACTURING CO. 
160 North Foir Ooks Ave,, Posadena, Californio 


EYE GLASSES by MAIL As low as $122 
WRITE for FREE 
CATALOG with 14 
LENS SAMPLE CARD 
Thouscnds of 


Customers 


‘QUALITY READING-MAGNIFYING Of 
BIFOCAL GLASSES FOR FAR AND NEAR 


ADVANCE SPECTACLE COMPANY 


TANCED TO STICK! special $435 
1UNTING KNIFE 


Selling EXCLUSIVE 
PARAGON Cushion Shoes 


Even If Now 
Enjoy your own lifetime, tn- 
dependent shoe business with- 
Out investment, Steady repents. 
To. $4.00 pair advance com: 


Missions. Big bonus. Make $50 
and more a week in full oF 
Spare time. Over 153. latest 
Smart styles. Magic” cushion 
Ensy to start, Write for FREE 
OUTFIT today! 

PARAGON SHOE COMPANY 


No. 572 
Le-Line 
2 Eyelet 
Crushed 
‘Grain 


Learn PRACTICAL RADIO-TY 
with 2 EKG TAOS 


“L Will Train You at Home in 


JUST MAIL COUPON! 


rain and prepare you in as little as 
ths to step into the big opportunity 


without obli 
regular monthly 


u of 
« planned for both beginners as well as the more expet 

nest most modern Radio- Traini 
supon for my big new 56 page 
FREE 


ignal Generator, Audio Testet and the new Spay 
plus other tex units. You will have a complete set 


See for Yourself...Make Your Own Decision 
NEWEST 
DEVELOPMENTS +++ Mail Coupon Today! 


The coupon below brings you my big new catslon plus 
an actual sample Sprayberry Lesson, I invite you 10 read 
the faces... to see that I actually ilusceate every item 


| 

| 

| 
Induding Kits and aco | 
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well, but E. O. Loc! 
of his own, repor' 


not everyone does 
started a busi 


for 12 months I’ve averaged 


‘30 


PER MONTH 
INCOME - 


clear profit for me: 


$12,000 per year. 
How much you make depends largely on 

you. You need no special skill, no large 

Investment. Can start part time 

until you have full time, 


No shop necessary 
Our Electric Rug Washer 
cleans rugs, carpets right 
on floor . «. helps to show 
their natural color and # 
beauty. So efficient and safe, 
sed by largest hotels and railroads. 

‘You take no risk. Machines fully guaranteed. Mail 
coupon today for complete information including how 
fo start making big profits in your own business. 


VON SCHRADER MFG. CO. 
RACINE, WISCONSIN 


You, #00, cam start your own 
in id Mail 


cal 


VON SCHRADER MFG. CO., 
N11 "R" PL, Racine, Wisconsit 


Shipment te you of many sample impo 


Tighter te actual proc of import valvex < 
LINGHR COMPANY, Dept CEA. 1717 Werwoea Lt Aap 3 Cal 
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FREE! GIANT CATALOG 
ime MAKE BIG MONEY 


IN YOUR SPARE TIME... 


nome brand merchon- 


Parker 
Bissell Remington 
Detecto Presto 


feeo Rival 
sil Ro 
Gruen Sessions 


Ideal Toy Woring 


THE FRALEIB COMPANY 


39 Union Square, Dept_PS_New York 3.N_Y 


J : : 
PLASTIC ARTS STUDIO mower’ 
HYPNOTISM 


Be Popular Amaze _ Entertain 


x0 to apply Hypootixm and Autor 
St home. Write to America's olde 


Free “intormation-now=- 
fBonty refund. Sent in plain wrapper, 


SCHOOL OF APPLIED HYPNOLOGY 
Dept. 210 120 Central Park South N. Y. 19, N. Y. 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


DELAY, Satisfaction oF 


THE NEOTARIAN FELLOWSHIP 
Desk 5, Plekwiek Bui Kanuas City 


as TAX EX 


earn 


ent will call. ape 
THTUTE OF TAX TRAINING, 


50, 105 and 310 POWER 
EFLECTING TELESCOPE, 


now irs EASY to uzaen... 


You Too, Can Have: 
MORE MONEY 

Whore sou Uver.cromarter What tos : PROFESSIONAL RATING 
Pa a SIG RAY-JOBS 


big pay checks and enjoying an assured 
fature in drafting! Never before has there 


Scent demand fe aid afer " Sea = BRIGHT FUTURE 
oe EAs §=— JOB SECURITY 


TTHAT JOB! After 
ERIENCE NEEDED! The Cleve- you have graduated, 1h * SUCCESS 
conriariens Contec tee faa sere tae Ge i 


abies They are fully Miuatratea: Home Study School. ws EARNS $820 MONTH 


OFFER YOU? “My first position after com- 
DIPLOMA can bring pleting C.E.1.'s course jumped 


meee a ese 
ae NOW FOREMAN 
Resear wind 


BIG PROMOTION 


“IL was promoted from the 
production line ahead of four 
Other men and got a good Day 
increase after finishing the 
CET. course.” 

'W. K. Andersen, Wise. 


GOOD START 


“The drafting job which I got 


ME 
sup 
ineludine w slide rule, tools a 
ility deafting set. Di aa Please RUSH my Free Success Book and Sample 


per, everything is furnil Drafting Lesson in 


thing elae to buy! OF Aeronautical 


1 Mechanical 


CLEVELAND 
ENGINEERING INSTITUTE [J 


ENGINEERING DRAFTING EXCLUSIVELY | Meus 
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Inventors 


Take these necessary preliminary steps 
promptly to protect your invention by apply- 
ing for a United States patent— 

- S 
Sketch and describe your inven- 
tion. Sign, date’ and have this 
disclosure witnessed by two 
people who understand your in- 
vention. Have us make a preli- 
minary search among U. S. pat- 
ents already granted for similar 
types of invention. We then re- 
port to you on the probable pat- 
entability of your invention and 
recommend your further course 
of action. 

& 

Write for our instructive booklet, “Patent 
Protection for Inventors” and our convenient 
Evidence of Invention" disclosure form. No 
obligation. 


BRITISH 
ROYAL FAMILY 
STAMPS 


other big offers! 


| SaRctLo 
Rush FREE Royal Fam 


4 pom 
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INVENTORS 


I shall be pleased to furnish you, 
‘upon request, with information relative 


{0 patent ithout aay obli- 
gation on your part, 
PATRICK D. BEAVERS 


Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 


PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
IENTION RECORD" FORM AND 
PATENT INFORMATION 

EVERY INVENTOR SHOULD HAVE”. 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 107¢ 
NEW YORK CITY 


INVENTORS 


Whether an invention is patentable can be substantially de- 
termined by a search of the Patent records, Without 
Obligation, write for information’ explaining the steps you 
‘Should take to secure a patent 


JOHN N. RANDOLPH 
Rexistered Patent Attorney 
205 Columbian Building Washington 1, D. C. 


Send tor. REGISTERED PATENT 
PATENT INFORMATION 
7 ATTORNEY 
INVENTOR'S RECORD 
‘without obligation 


GUSTAVE oe 
Washi 


INVENTORS 


|. S. Patents protect your inventions. Our free 
FI boc of “inrvetions on Patent Procedure for 
Inventors," also “Certificate of Invention” form 
sent without obligation. 
Cc. A. SNOW & CO. 
REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D.C. 


Kruger Pistol Bazqain 3 


(12 CALIBER SINGLE shor 


ocr, and are ney bch et 
Kruger Baliding, BSxW5O5: Ainsmers; California, 


RCA INSTITUTES offers you the 
finest of home study training. The equipment 


i 
fi 
a 


llustrated and text material you get with each 
‘ourse is yours to keep. Practical work with very 
rst lesson, Courses for the beginner and the 
vanced student. Pay-as-you-learn. You need pay 


= only one righ group at a time, 


E- 


Send for this 


[ 


RESIDENT SCHOOL courses in New York City offer com. 
Prehensive training in Television and Electronics. Day an 
ning classes start four times each year. 
Detailed information on request. 


RCA INSTITUTES, Inc. Home study xps-107 


350 West Fourth Street, New York 14, N. Y. 


Without tend ma FREE 52 page CATALOG on Home 
Study Courses in Bodie, Television ond Color TV, No salesman 
wil call 


Nome, 


City. 2 


KOREAN VETS! Enter dincharge dot 
I anade—RCA Vitor CL, 5001 Cote de Lene Re, Monten 8, Oe 
Te sove time, paste covpen on posed 
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i) Ni 12 MONTH GUARANTEE |, 22's, ‘ort. 
Sn maar" “TRUCK TIRES 
lee Tal 
2/28 


acquire 


Ww NIGHTS AT HOME! 

tL DEGREE 
LaSalle’s famous Law Library—used as refer- 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law surpris- 
ingly fast, in spare hours at home, for business 
and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
basic field of Law in condensed, orderly, sim- 
plified manner, 2 

‘You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
Btep-by-step with personalized Problem Meth- 
od of instruction .... you learn by doing—han- 


digg legal problema not by memorizing rules. 
Send for two FREE booklets, “Law Training 
for Leadership,” and “Evidence,” answerin; 
questions about Law and its value to you, an y ws CRAFTSMAN 
telling how LaSalle Law graduates are winning, . 
rapid advancement in business and public life. LEARN AT HOME 
Mail coupon below. No obligation. eM cavers neranven 
LA SALLE EXTENSION UNIVERSITY | 
‘A Correspondence Institution 
4175. Deorborn 5. Deph. 1083L Chicago 5, I. NATIONAL CAMERA REPAIR SCHOOL 
two FREE booklets described above, 269) {Bl trated 


Adtevesssse 


| “How To Start 
| Your Own 


Street coco 


Clty, Zone & State... 
MAKE SURE YOUR CAR 

WILL GET YOU THERE 

1. by getting a FALL TUNE-UP | 


2. by getting o 
HULL AUTO COMPASS 
$6.95 AND $5.50 When Writing to Advertisers 
AT YOUR DEALERS OR WHITE FOR UTERATURE 3 
HULL MFG. CO. "Gietrens Ohio” / Please Mention Popular Science 


SAVE $ ON U$ GOV'T SURPLUS 


‘Our publication “Government Surplus Seles” lists hundreds of items for sole by the U. 5. Government ot 
tremendous savings, as low as le on @ $1.00. 


These are samples of the savings that are being made 


UE BOAT $12.00 GRINDER $4.69 SHAPER $15.00 DUMP TRUCK $76.77 
TRACTOR .........$75.00 TYPEWRITER $7.51 FREEZER $50.00 SPRAY PAINTER “$15.25 
MOTOR .. 4 


Hundreds others listed in our bulletin “Government Surplus Sales” and may be purchased direct from 
U.S, Government. Hunting. Fishing, Camping, Sporting Equipment, Photographic Equipment and Sup- 
plies, Radio and Electronic Baulpmest, Amphibious Trucks, Jeeps: Boats. Motors, Binoculars, Plumbing, 

Eiectrical Bauip., Cars, ‘Power Tools, Machinery, Chemicals, Furniture, Office Equipment, Supplies, 
jerap, Ete, 


‘How may you receive our bulletin “Government Surplus Sales?" By sending $1.00 to 


GOVERNMENT SURPLUS SALES, P.0. Box 169, Department 4-3, East Hartford 8, Conn. 
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PATENT no 
2,442,945 


AOR 


PATENTED AUTOMATIC 


“BUILT-IN-BRAIN 


*RosTatic eactow 


seve: 


AL. DOERING SPARK PLU 
Station Plaza, Bayside 


CORP. 
TN 


Ech 


‘ive. 


Save 50% and More 
From New York's Oldest 


~~) DIAMOND 


Discount House 


\ Wilt for FREE CATALOG. Buy diamonds 
\and amend jewel halt grced tom 
@ 25kel's, America’s foremost diamond 

ist "and alest DIAMOND. Dis: 
cant House, Every amends st in 
2 lwurous ‘mounting = - ffaded according to 
halinally accepted standard and bonded 0 
this effect. For over 75 years, we've mrmrrarmm 
served over 100,000 satis” cur AER 

foe sa “tases 


THASKEL'S feutsteTe BY. 


REE CATALOG ond Advice obout DIAMONDS 
‘obligation. 


Your choice of school is highly 
important to your career in 


q INDUSTRIAL 
sy ELECTRONICS 


“% RADIO- 
) TELEVISION 


ELECTRONICS 
COMMUNICATIONS 


Become an 

ELECTRICAL ENGINEER 

or an 

ENGINEERING TECHNICIAN 
at 


MSOE ix Milwaukee 


Choose from courses in: 
ELECTRICAL ENGINEERING 

Bachelor of Science degree in 36 months, 
Communications or Electrical 

Power option, 

ENGINEERING TECHNOLOGY 

Assoc. in Applied Science degree — in 18 
months. 

Electronics Communications 

Electrical Power. 


MSOE — located in Milwaukee, one of 
America’s largest industrial centers — is 

a national leader in electronics instruction 
— with complete facilities, including 

the latest laboratory equipment, visual 
aid theater, amatour radio transmitter — 
offers 93 subjects in electrical engineering, 
electronics, radio, television, electrical 
power, and electricity. 

Advisory committee of leading 
industrialists. Courses approved for 
veterans. Over 90,000 former students, 
Excellent placement record. 

Previous educational, practical, and 
military experience evaluated for 
advanced credit. 


a 


TERMS OPEN SEPTEMBER, 
ny. APRIL, JULY 


future depends on it, 


MILWAUKEE 
SCHOOL OF ENGINEERING 
Dept. P5-1057, 1025 N. Milwoukes St. 
Milwoukee 1, Wisconsin 


Send FREE career booklets. (Please print) 


Tam interested in. 


(Name of course) 


Zone. 
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I have good news for 
every man who would 
like to start a little 


home business of his own 
By Don Warner 


If you will send me your name, I will tell you 
about an unusual kind of business that you can 
start right now—in your own home—in yourspare 
time—without a bit of previous experience. 
I will tell you about a little table 
topmachine so small that it takes 
uponly two square feet of space. 
‘et this “miracle machine” can 
start making money for you the 
very firstday. Material that costs 
only 27cturnsout a product that 
sells for $1.80, Working full ca- 
pacity, the machine can earn for 
you as much as $9.20 in one hour. Yet it is so simple 
and easy to operate that a schoolboy can turn out pro- 
fessional work with half an hour's practice. 
our name: right away and I will rush full 
rs by return mail. You pay nothing for this in- 
formation now or any other time. Read the facts in the 
privacy of your own home, Then decide what you want 
todo. No salesman will call to try to sell you anything 
Mail the coupon now—or just send a posteard wit 
your name, address. You will hear from me promptly. 
on ARIE, fats R-3-L, 1512 Jarvis Ave., Chicago 26, i. 


fa Fatah ala bien peepee 
[ DON WARNER, Suite 8-31, 1512 Jarvis Ave. Ghicage 26. M. 

Dear Mr. Warner: Pleane mail full particulars about how I 
I can got siarted in a profitable busines of my own at home | 
| Inupare time, Everything you send me i free and itso | 
| deettood thné no aafexman wil call 


| Name, 


| Avpress.. 


NEW 3 PASSENGER SPORT CAR 
COSTS 65% LESS TO BUY.JO DRIVE 


9 ‘big. Inside—amail outside. 
Fodeat of” Bportabout 


TRAVEL FOR 
“UNCLE SAM”! 


PREPARE NOW FOR NEXT EXAMS 

Many Postal hippaintments to be made MEX WOMEN, Write 

immediately for free 36-page book, with list of many pos! 

Hons. Tt tells how to prepare for one of these tests 
FRANKLIN INSTITUTE (' 

Dept. M-90 
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NEW DISCOVERY! 


2GLOW-PRIN PRINTING 


AMAZING New + 9 


Reet: EARN BIG MONEY 


NO PRESS NEEDED —SUPPLIES COST PENNIES 
‘Tremendous opportunity to earn up to $10. per hour in 
Yourown home’ in spare time onl 
pestgesanything in amazing RADIAN’ 3 
TRO COLE you can tee for miles. Bach apt 300% 
rol filling orders to, meet huge demands in every area. 
ne earning over 1,000 per month already. No art expe- 
FREE SAMPLES & HOME-PROFIT DETAILS 


MASTER COURSE IN HYPNOTISM 


SECRETS REVEALED! 


cHIDS 


AT HOME 


‘Strone Man 


cuaranrecs 1o BUILD YOUR 
MUSCLES FAST! 


THE DAY YOU START! 
Start your own busi- ' 
ness at Home 

Sharpen Household, 
Garden and Shop 
Tools in Spare Time. 


jence needed to sharpen knives, scis- 
ites, mower blades, hedge trimmers, fl 
id circular saws... Learn how easily you 
gan start your own spare time business. Amazing low 
Cost easy-payment plan. Send Postcard for FREE BOOK. 
BELSAW SHARP-ALL CO 708 Field Bidg., Kansas City11,Mo. 


How to CRACK the education barrier 


Ts there an “education barrier” between you and promotion? 
Are young college graduates being brought in to fill positions 
above you? 


ou can break down that barrier . . . gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect. You can match yourself against the smartest of 
the college boys and come out a WINNER. Here's how! 


AN HOUR A DAY THE I.C.S. WAY 


can understand simple language 
you have the determinat and illustrated training manuals, 
good, if you're willing to invest you need have no doubts, The LCS, 


hour-a-day plan is success-rnoven, 
You Tearn while you earn —any- 
where, any time, 


Just pick the subject you want! 


Only 1.€.S, offers you such a wide range of 


Free catalog plus free books! 


subjects to choose from, Drafting. Engineer- When you elow, you get a complete 
{ng. Television, Acronautics. Business. High tie subject you check with Information about 
Seeoe, 200 coateaay aa 1,0: 8 Bae ‘How to Succeed"—36 pages of valuable 


oldest, largest home-study school. It te also 
the best known in business and industry. 


tips on winning recognition, pay raises, 
free sample lesson in basic mathematics. 


‘success. Also, @ 


Accreited Member, 


For Real Job Seeurity—Get an I. C. S. Diploma! 1. C.S., Scranton 15, Penma. jaticnal Heme Sindy Cond 


eee tae Beh eee te 
3m Fie tee 
picearrects io == 
BUSINESS: LEADERSHIP : hapeeiiebemae 
peerless 


Bist Sera, RARE wy wate 


OG Stoervison 2 Site tetra 
Diesel Eng ana Fireman 
MECHANICAL frit, 
MECHANI Dine Loca 
STEAM ang 
Bieset Powe 


(2 Combeation Eneineerng 
Fewer Pot Enioer 
2 Sitoary Diese! Ener 


E Machine 
 Mecnaneat 


Eaton Waring and Weaving 
uit Tecan 


me 
ool Design CS Toot Making 

RADIO, TELEVISION 
12 Cetera lec Teo 


Nama. 
Cy Working Hour AM to Pm 

‘Canadian residents send coupes to International Coresponcence Schools, Canadian, Ud, 
‘cupation —_____________ tye ‘Canaca Spec uiion rates to members of the US. Armed Foret. 


F 
F 


octoser 1957 4 


DRAFTSMEN 


F®) CASH BIG 
3 PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want ads in any newspaper—SEE the big- 
Day opportunities open to you aaa draftsman. What's 
More, you can learn this well-paid, prestige profession 
Re hoiequickly, easily? No special tafent needed? 
Ger complete, ‘step-by-step Chicago Tech lessons in the 
end 4 few pleasant hours studying each week 
short time you'll be a well-trained draftaman, 
Feally'te favo Your pick of many Rood fobs: Act now! 
FREE INFORMATION—MAIL COUPOX TODAY! 
Gt FREE TRIAL LESSON plus tnfor- 
mation about C.-C. practical training 
Hearn" what, miccessful Chicago. Tech 
fiaduatea say about high pay and oppor 
Einitien in drafting. No charge, ‘oF abl 


i Teron with information about big oppor 
Rincon DRAPTING. 


DIESEL 


MEN WANTED 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You earn fast in our school and shops be- 
mont, Experienced instructors explain WHY 
nd show: you HOW, then you DOT? YOU 
SELF with tools on various makes and ti 
Gig. One of the best equipped technical 
Schools ‘of its kind in the United States 
Thirty-seven years" experience training men. 
Successful gradua 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave. N., Dept. 42 Nashville, Tenn. 
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MAKE MORE $ IN 


SPARE TIME HOURS! 


Use “IDEAL” 
Lawamower Sharpener 
New cttechment maker 
Medel 300" "Ideal" o 
perfect reel ond rotery 
Blade grinder—also 
colt Ideol's exclusive 
yhock"” grinding method 
sults every time. Com 
Buy “Idea!” — leeding 

wer sharpener for 35 


Sharpens All Mowers 


*REEL TYPE * HAND 
+ ROTARY + POWER 


Earn While You Learn at Home 


EXCLUSIVE DOUBLE-BEARING 


HEAVY Ap PUMPS 


pot IT WHOLESALE! 


FOR SELF OR RESELL FOR BIG PROFITS! NAME 
|AND APPLIANCES, TOOLS, WATCHES, CAMERAS, 
PHONOS, SEWING MACHINES, JEWELRY, HOUSE 
WARES, SPORTING GOODS, TYPEWRITERS, ETC. 


Dtre t co ron 
Cems 


elidated USES 
000% FENCING SwoRDS 


‘Thess handsome swords have blades of 

Tine carbon spring steel and are ideal 
for legrning the on of 
fencing. 


Polished metal guards 
nd svercordans, beoutfully set off 
td elder gros Gree snd in nay combat now 

ing spert.A real borgoin $2.98 with fencing in- 
ond fey tips Set of two Fencing Maske $2. 


WAMO MFG. CO., Box H-21, San Gabriel, Calif. 


Colorcretors 
are Needed 
Everywhere 


eded te supply growing de- 
riul beaut i pouty pena, aly 


ty Camentitigus bese tough. 
fing. Colorerote i 
umole ir pressure by authorized Ga 
chine is easy’ 10 ‘ 

‘men of aay Capit 

igh income potentials. Write 


USTRIES, INC. 
Welland, Mich. 


shay, Cookseile, Ont. 


Now Many Wear 


FALSE TEETH 


With Little Worry | 


Eat, talk, laugh or s 
gure vtalac teeth dropp 
FA holds plates flim 


FREE BooK 


IOP AY 


JO Omaha, Neb. 


ONEY MAKING 
oPPORTUNITy 7 


Srcamigot dnlace pean. Wecepey 
sictelent FREE: Wee le”” 


aro. MASTER GARMENT Co. 
Water Street, Ligonier, 


MAKE MORE MONEY 
get into 


TELERAMA, - ALL & BRANCHES OF 
TELEVISION ELECTRONICS 


+ RADIO + 
IN ONE DYNAMIC, MODERN SHOP METHOD. 
HOME TRAINING COURSE 


INE MASTER COURSE, 
ONE LOW TUITION 
'= RF Oxcllator » TV Circuits * Audio 
Oxcilator + TREReceiver * Signal 
Generator 
++ Professional Multitester 
‘+ AMUST for all technicians 
FOR MEX WHO WANT TO EARN MORE MONEY! 
Beat advance ia Home Stay 
tional Schools, of Los 
‘a prose Teckel Reset 
you at home by Shop-Method, 
{or today’s walimited opportunities ALL 8 BRANCHES of the Tele. 
vision, Electronics, Radio industry 
YOU DO MANY PRACTICAL JOBS — including servicing, circuit anal 
ysis Build » modern TV set from ground up, with equipment kits we 
ing 4 new largescreen picture tube and professional 
ive an experiment les 
1 Employment Service. 


r< NATIONAL SCHOOLS 


Meme SCHOOLS 


TRADE TRAINI 


Die muon 
Rush iree TV Radio“Opportunity” Book and samp 
FF tesso0. No salesman will call, 
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BUY DIRECT and 


SAVE*/2 


on ITALIAN ACCORDIONS 
G EASY TERMS 


rs 
5 breathing 


Sis tetera 
LEFAX PUBLISHERS, Dept. S-107, PHILADELPHIA7,PA. 
Locksmithing ‘x “RAKING, 


MONEY BACK GUARANTEE |, be> aeey 


Buy direct from world’s largest omnes 500 
de % or more. 30 


Accordion Manufacturers IRINKMAN MANUFACTURING CO. 
utlet, Dept. So We 2int Depts 6167 Topeka, Kanaas 
ve. an 22, 


 ascordion Manutaetarers & Wh ie 7 
| Boos wrth re Dopt Pos? Ghicage 2,1. 
| ___ Send PRE Color Cstaiog and pricelist | 


SAVE 1/2 ON ACCORDIONS * SAVE 1/2 ON ACCORDIONS 


eat 
i, PRoouGTS Eonrany 
‘Dent: 107” Topeks, 


DRAW PERFECT LETTERS FASTI 
IS EASY WITH “STENSO” 
LETTER and FIGURE GUIDES 


No training needed. Just put your pen- 
GU in the eneil “Ideal, for stares, 


= 
BUSSE * EXLES C0., Martiers, Comm, Dept. PS-60 


for Wtseit ‘many’ times ‘over’ ‘Made of 
sturdy ‘stencil board. Can be used over 


TELEPHONES 


and ALL SUPPLIES 


‘At art, Nobby, stationery & variety stores z 
tier By tail. Print name and addres Dept. AA-28 


co. 
Dept. 201 STENSO LETTERING CO. alte. 18, md. 1700 mt Ave, Chiao 26, tl 
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DIESEL 


MECHANICS IN DEMAND 


WORLD’S LOWEST PRICED 


cum) ADDING MACHINE seri | 


4) 
soot CHECK HERE 
(DIESEL MECHANICS 
( AUTO MECHANICS 
(CO BODY & FENDER 
(1 GAS-ARC WELDING 
| (REFRIGERATION 
(AIR CONDITIONING 
( MACHINIST TRADE 
(CO ADVANCED MACHINIST 
includes tool & die) 32% 


TAFT MARINE. V WOODCRAFT 


1087 | 436.2% Ave ME 


CO PIANO TUNING a REPAIR 36 


CHOOSE 
ENGINEERING COURSE 
ss term 


Now is the time to 
change your oil and filter. 


sory ‘esitions gn school edie: 
Hoos rer eae 


‘op equivaient. ‘neoeo! 
IESEL AUTOMOTIVE ENGINEERING......27 months 


‘New Isotronic Training Method 
LEARN TV REPAIR 
IN ONE SHORT WEEK! 


Now, after 5 year’s reearch-» streamlined tain 
‘system that obsoletes ail others! In just 7 


day ‘You may earn $150 weekly, without paying 
9p $25 for training, studying long mon 


tthe major "Een th 


the most practical ever devised! For 
Pea ‘write for details and FREE SAMPLE 


Established 
SSreareoP continous rade sehoot experience 


GREER iwc 


Box J, 2238 S. Michigan Ave. 
Chicago 16, Illinois 
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TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES 
BIG PAY!—GOOD FUTURE! 
OD Dieset © ELEcTRoNics 
D auto © AUTOMATION 
NEVER BEFORE bas the opportunity, been x0 good 
for the properly trained mechanic and techni- 
Cian to step into BIG. PAY POSITIONS wi 
fapldadvencement and future security virtually 
YOUR SUCCESS depen: 
school you attend, 
YOUR GUARANTEE we are 
mechanical and technical t 

the fact... High pay jobs in Industry, and rat- 
ings in the Armed Forces now waiting for our 
graduates, 

RESIDENT SHOP TRAINING is 

{han you may think! We prov 

housing and. part-time jobs. whi 

plus free nation-wide. placenn 


on the qual 
‘and the reputation of the 


Check subject above in which vou ore 
FREE BOO! 


Some make more, some less: T.THORN reports: 


‘O90 Koni” > 


IN MY OWN BUSINESS! 


aie 


Start your own business. 
Here's YOUR chance to start a 
vey-making, year-'round bust 
hens of your own and make the 
success you've dreamed about 
R.O, Donnley took in $40 in seven hours. O. W. 
‘Ware landed n $750 hotel job. J. 5. Corbit grossed 


$270.50 his first month. "Homes, hotels, ofices, 
clube, offer you big prot possibilities, Auto u 
holstery also. 
NO SHOP OR OFFICE NECESSARY, You clean 

furniture on customers’ premises, No baling. No 
hith rents Supplies inexpenaives operate from your 
home. What you take in is mostly’ peo 

@'if you want to be your own boss-free from 
Inyo, trikes and botses, we will help you to 
start and succeed. Don't delay.. read the facts, 
then decide for yourself 

MAIL COUPON TODAY FOR FREE BOOK 


‘Without obligation rush your Fi 
how T can 


E booklet about 


AG roruiar science 


ASTRONOMICAL- TERRESTRIAL 


TELESCOPE 40 mm 


with stuRDY 
ALL METAL 
TRIPOD! 


Bend cheek 
oi. 


$9.95 


BEng 


Bet” 


| SEND ONLY $2.00  ."!!! 


GROW MUSHROOMS. Cellar, shed and out- 
doors. Spare or full time, year round. We have 
over 25,000 customers. FREE BOOK. Washing- 
ton Mushroom Ind., Dept. 62, 2954 Admiral 


Way, Seattle, Wash. 


FAMOUS 
ares eal 
TEotiae Shoes “Teas | Se 


Send Postcard For Free Defails 
MIDWEST SALES (CW.158) Ponta, Mines’ 


RUPTURE 


BE FREE FROM TRUSS SLAVERY 
Now there is 2 new modern Non-Surgical teat- 
ment designed to permanently correct rupture. 
‘These Non-Surgical treatments are so certain, 
that a Lifetime Certificate of Assurance is given: 

Write today for our New FREE Book that 
gives facts that may save you painful and expen- 
Sive surgery, and tells how non-surgically you may 
again work, live, play and love and enjoy life in 
the manner you desire. There is no obligation. 
Excelsior Hernia Clini, Dept, 3705 Excelsior Spes., Mo, 


INSURED TIRE SERVICE 


POPULAR BRANDS 


FREE See 2. 


Lose 


Be vOURS At uae REY 


‘GOODYEAR SUBUNBANITE TYPE SNOW TIRES 


5. Neem, 
FIX ‘OUTBOARD MOTORS 


OWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Repair your own equipment of MAKE EXTRA MONI 


In "thls rowing Sea. Fully usteated easy-to-under~ 
ome Study Course. Write for PREE information. 


LINCOLN TECHNICAL INSTITUTE 
SUITE 10-G, 472 MARKET STREET, NEWARK 5, N. J. 


MANUFACTURING CO. 
Dept. 5, Burtington, Wis. 
p ILLUSTRATED 


MEW! rower’ c' sheen 
CATALOG! 


OVER soo ricTuRES - TUNING THrS 
COMPLETE DATA OW ALL LATIST CARS! 


eer 


WHEN FALSE TEETH 
CAUSE SORE GUMS 


undreamed of relief in oN p 


ANSEN 
[AUTOMOTIVE 


‘Another fine Purepac product 


Look What You GET in Mossberg 
K Shotguns 


and they take all new 
.. Magnum loads 


C-LECT-CHOKE —there’s no better 
finger-operated choke at any price, 
Comes on the gun and made for it. 
BARREL VENTS and CUSHION RUBBER 
RECOIL PAD for comfortable shooting, 
on 19, 16 and 20 gauges. 

PLUS—genuine Walnut stocks... 
thumb-operated safety... . detachable 
clip magazine...trouble-free bolt ac- 
tion... chambered for factory loaded 
shells, all Magnums and rifled slugs, 


And Look at These Prices — a 


Model 195K 


3-shot, shot 
uns—12, 1 
‘and 410 ge 


pump action) ... 


an e_ 


Changeable Chokes at Rock Bottom Cost 
Four fine guns, same top-notch quality, same action 
and persed sors as the “K” models but with inter- 
changeable Choke Tubes, 


FREE: Send for new catalog of Mossberg shot- 
‘= guns, rifles, scope sights and Covey hand 
trap. Do it today. And visit your Mossberg dealer. He'll 
be glad to show you these fine products. 


All gun prices $1 higher west of the Rockies. 


for accuracy 


jossberg & Sons, Inc. 
7esi0 Sion Sts Hew Haven 5 Conn, 
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[75e ea. for Finest Imported PRECISION PLIERS!| 


inno cemtantng 2 Sepee a Ae ELM | 


=| 
ints tek" sastthe ene OOS | 


75c each... ALL 7 for $5. 00 ppd.| 1 
“Gouge 


(CHROME VANADIUM!..22* 


CHROME VANADIUM: 
29 Pc. DRILL SET) 


nes Tees? aie Fr.'d noua. 


Bigger Drilts at Lower Price! 1 
— an | 
| High Chrome] 

| SPEED SET| 
Mg, $0 


AMAZING BLOCK & TACKLE | 
+ PORTABLE —weight as. | 
‘its Im pocket! 
+ One Hand Operetion | 
+ POWERFUL —tifts pte | 
1000 pounds! 


Foe 


Train at Home or in the Big Allied Shops 


AIR CONDITIONING 


HEATING & REFRIGERATION 


Get into this high paying fel 
earn easily ands quickly in Your 
spare, Sime AT HOME. or in’ 100 

loURs Op SUPERVISED GERV- 
ICING IN QUR CHICAGO 
SEROGr. oon nd eaioment 
Free book and sample tesson—no 


naan cnieage 5. 
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SELLTO UNCLE SAM! 


That'show | made $20,000 a year 
mwalry to the U. 


Food: acrtemsent dard ate 


nd Pl show you how f 


¥ LEARN AT HOME IN ONE EVENING 
This is the most fantastic way of mak- 

ing money you ever heard of. That's because you do 
all your “selling” BY MAIL to one customer—the 
U.S. Government! Uncle Sam will buy all the old 
junk jewelry you send in at $35.00 AN OUNCE for 
the gold it contains. Just follow my Plan and you 
‘can pick up gold on any street in your town. I show 
you where to find it, what to pay, how to test and 
how to mail to Uncle Sam for cash. I'll teach you the 
secrets by which I made $20,000 year. No charge 
for facts. No salesman will call. Send no money— 
just your name, address on postcard. Lestle Patton, 
335 W. Madison St., Dept. P-1210, Chicago 6, Il 


LEARN LOCKSMITHING 


ae 


‘Cards, Stationery, Advertising, Clrevlars, 
aubele pite and move ey eireh work, 


yrint for others Gand oft Haye home shop. 
i ria: 


ARTHRITIS— RHEUMATISM, 
VITAL FACTS EXPLAINED 


oft cares. "Write for thls 30-paue, FRER 


‘No. obileation 
1G; DEPT. 36, EXCELSIOR SPRINGS, MO. 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


pu, do no drilling: pay no taxes, may realize a 
king-size profit without ever leaving home, Write 
for free map and literature. 


AMERICAN OIL SCOUTS, Dept. PS 


36, Colt 


FREE OUTFIT STARTS YOU IN 


tiveyounfREE~conplete tating Out 
that makes you $217 EXTRAgack mon 


or ust 2 easy ordersaday. Feature 
st-selling dress, sport, work shot 
stvlesformen, women Ar-cush 


Taree! nS —AAAA 
IoEEEE Seitoidendgand 
ols where you work Rue 
MASON FREE Outfit 
SHOE, Dept. 701 Chippewa Falls, Wisconsin 


NEW AMAZING DISCOVERY: NOW, FOR THE FIRST TIME EVER YOU TOO CAN 


ELECTROPLATE 
[AND METALIZE METALS AND _NON-METALS J 
grittiant New AUTO CHROME sour 


yt NATIONWIDE SALES , 
1 SkcANIZATION WANT 
* TO WORK FOR YOU 


at Make $20 to $30a Day 


EL MAGIC MAIL PLAN Y 


Make Thousands of Beautiful Art Creations iwaanen repent 
| At no cost to me,. tome, please rash complete, etaile | 


= ad 
eo 
XN _ 


a> 


24 YEARS AT THIS, ADDRESS: 
“le Hove Wo Beat 1 Pay.” Tht is Why We Con Sell for Lex 


Serge iadEtce re” chee 


Check the Kind 
of Body YOU Want 


2 FOR “914.95 
MAGNETO HANDSET INTER-COMM 


(rebuilt). For house to 
‘Wire and“4' batteries A 


IRumber tam be eannected 
Tint"AUl Shipments FOB Simpsen, 

TELEPHONE ENGINEERING CO. 
Dept. 10A7 Simpson, Pa. 


icker promo- 
years AMER 


mbitious people to reach higher 


rests you and mail coupon 


Du 
hat 


inl, Dept. G746, 6083 Sherbrooke St. W., Mentesl 


IN SPARE TIME AT HOME 


Today, choose the job you 


you might otherwi 


work you like bes 
i has helped. 


VI Send You This Handsome 


SAMPLE CASE-FREE 


d increased pa; 


PREPARE FOR BETTER JOB, BIGGER PAY 


MAIL COUPON NOW st 


2 SoM, INC Harrison 


Beare Thienee Fieeners 
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Fits all cars! Easy to install! 


In addition to battery and oil warning 
lights, your car needs these Stewart- 
Warner gauges! A battery warning 
light tells you only if the generator is 
working—not how much current is be- 
ing used. An ammeter tells RATE of 
current fiow—indicates when there is 
danger of burning out a generator. And, 
unlike an oil warning light, an oil pres- 
sure gauge tells exact oil pressure — 
helps to assure safe engine operation! 


Complete “do-it-yourself” kit 
Consists of: 


Ammeter + Oil Pressure Gauge STEW A RT- Ww A n ER 
Twin-gauge Panel for under-dash SW} 


See your dealer today—or write 


mounting « Installation instructions 
sa Instrument Division 


Dept. AN-107, 1840 Diversey Parkway, Chicago 14, Illinois 


WE DON’T NEED ENGINEERS 


WHAT IS A 
GENIAC? 


—sa 


MINIATURE MACHINE SHOP 


“No bigger than a typew: watperforms 
chines many times its size.” 'S what Mecha 


soons-1, siutarncme Gute, eee HON TD 


tsmen, 

‘about. You just 
can't beat it for machining. small parts from sieel, 
ira alumina wood and plastic, Youll want & 
ree reprint of this story plus complete information 
about this amazing 10 in workshop. Write today to: 


AMERICAN EDELSTAAL, INC. + UNIMAT DIVISION 


Dept. 110 « 350 Broadway » New York 13, N. Y. OLIVER GARFIELD CO., DEPT. PS-I07A S2% "Soni U2" $09: 
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for 3 Bedroom 
Ranch House 


EE PLAN 


WITH THE LIBRARY 
THAT SHOWS YOU 


HOW 10.4 


These plans come to yo 
al 


‘or any other house 
to root 


‘This Library takes profemional methods and shows 
you in slow motion how to p 


are professional 
used by experienced craftsmen as well as begin- 


To PAY! 


city & zone 


PREPARE FOR THE 


BEST JOBS 


IN INDUSTRY 
TRAIN © DRAFTING 
TOOL DESIGNING 
PRU © TOOL & MECHANICAL 
tn Your sere vm Engineering 


MASTER MACHINIST 
NAIED P NSHUTE 3 AIR CONDITIONING 
in chico? 


SAVE UP TO 50% AND MORE 


Diemonds from Estates, Banks, Unredeemed Pledges 


Diamond Loan Bank 


Dept. PS— BERMAN 8106. BALTINOS 


Pre 78 
TELESCOPE 


NOW NO ONE CAN KEEP 
ASECRET FROM YOU 


pe 


LJ, STONE, pept 4.10 + 1408 008 «sant Mane, eat 


NOW! Save Up to 
‘on Nationally Advertised sits 


ig ‘orders from _otherst 
EVERGREEN STUDIOS 


Dent. 57, Box 840 hicago 42, It, 


FIX home & car APPLIANCES YOURSELF 


, REDI-TESTER 
Factory-wired $15.95 


Learn ACCOUNTING 
=————_ Business Administration 


tel ae fos ee, ately fe 
Sing POSITION 


FX Eien CL APPROVE. 
NATIONAL BUSINESS INSTITUTE BRU 
13th AU" St. Dept. A. LINCOLN, NEBRASKA 


FREE BOOK 


AES 
$550¢2"Souen michigan Aves Sept. FS-10, Chicago 5, I. 
Send me witout ob 

CoMowe stor 


ton laformation on your courses: 
XC NON VETERAN 


CODRAFTING ENGINEERING C] AIR CONDITIONING 
NAME, 

ADDRESS. 

city, COUNTY. a 


nuine Dupont Plastic 


FALSE PLATE 


months’ supply False Plate Cleaner 

3 all who write for our money saving offer. 
ALL STATE DENTAL LABORATORIES 

22. W. Madison Dept. 174 Chicago 2 
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Be Your Own Boss in the Profitable Excavating Business! 


Custom Operators of 
Sherman Power Diggers 
Earn Up to $1,000 


and More Per Month 


Wherever you live, you'll find plenty of profit- 
able work the whole year ‘round for this versatile 
outfit... not just a “trencher” but an all- 
purpose excavating machine! Custom operators 
everywhere are making big money with Sherman 
Power Diggers. One bought a farm with just 3 send now for complete information 
years’ profits! Work for builders, contractors, hour ‘the easy-to-get jobs for your 
utilities, and municipalities on such jobs as Sherman Power Digger. Let us tell you 
© SEPTIC TANKS and DRAINFIELDS * —without obligation—how you can 
SEWER LINES e FUEL TANK INSTALLA- go into business for yourself with an 
TIONS * FOUNDATIONS and FOOTINGS investment of less than $5000. Or 
e GAS and WATER LINES ¢ FIELD TILLING make a small down payment and pay 
and many others. The Sherman Power Digger the balance from your earnings. 
travels quickly from job to job, digs at a fraction 
of the ‘cost ‘of manual labor. es simple co SHERMAN PRODUCTS, Inc. 
operate, easy to maintain, built to last. Dept. 4936 Royal Oak, Michigan 
FOR DEPENDABILITY—CHOOSE 
CONTINENTAL RED SEAL POWER 


© Continental Motors Corporation 
j’ INDUSTRIAL AIR-COOLED ENGINE DIV. | Blackstone School of he N. Michigan Ave. 
"12800 Kercheval Ave., Detroit 15, Mich, “Feunded 1890 _ Dept. 127 Chicago 1, Il 


Train quickly in your own home for repeat income in the 
exciting, secure Claim Investigation and Claim Adjusting 
field. Our students and graduates are already $4, 
$5, $6 on hour extra SPARE ne —— ane $10,000 

xperience or higher 


HERE IS YOUR CHANCE FOR ACTION 
AND REAL JOB SECURITY 


No, other business offers you greater opportu 
The huge, rapidh 


fed 
antes, Airlines, Ralirouds, Steamship 


‘Com 
ind ‘Government Offices: 


MAIL NOW for FREE BOOK => 


SEND TODAY Jor Sig, FREE; Illustrated Catalog. Learn the 
exciting facts about Schools jing. No 
Shiigeflons No salesman wil'calt Gl APPROVED. 


What Do 3 Out of 4 
Doctors Recommend 
to Relieve Pain? 


A survey shows 3 out of 4 doctors recommend the 
famous ingredients of Anacin Tablets to relieve pain 
of headache, neuritis and neuralgia. Here's why 
Anacin® gives you better total effect in relieving 
pain than aspirin or any buffered aspirin: 


me ACTS INSTANTLY: Anacin goes to work stony. 


$2815 vain 


Balog tnt relist se saree ot yocr Fal: 
me Perrin Tas fe hassle oom oak eco et TANDY LEATHER CO. (SiN! i31) 
SPeablnation of 'ehecne, medically proven Se mo.box 791 
tredione 
‘Anacin simply con not upset your stomach, Now you 


‘TENSION: Anacin also reduces nervous can buy wh 
Ieaes you raleted,feling fae afer pain 


Shrinks Hemorrhoids oe at ey 


New Way Without Surgery = —— wil 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids Feed A Refugee 
For the first time science has found a new healing ae ae 
substance ‘with the astonishing ability. to. shrink War and political refugees over- 


hemorrhoids and to relieve pain—without surgery. 
In case after case, while gently relieving pain, 


seas urgently need the direct 


actual reduction (shrinkage) took place. help, the personal encourage- 
Mout amazing of all—results were so thorough that ment, of CARE food packages— 
ee eee ee eee $1 for 22 Ibs. of farm staples, 
‘The secret Is a new healing substance (Blo-Dyne") Delivered In Your Name, Mail 
—Alscovery of a worid-famats research (nstiate your dollars to “Refugee Cam- 


‘This substance is now available in auppository or » E 1 
ointment form under the name Preparation H." Ask paiga,” CARE .,«,<;todayl 
for It at all drug counters—money back gust 

ust 


B.S. DEGREE IN ‘ | 
AERONAUTICAL, CHEMICAL, ELECTRICAL, MECHAN- |: 660 First Ave. | 


fan nd io tine Realo ‘ond New ee | N.Y. 
‘inehting PNtelear clewre Printed as a public service _| service 


BECOME A 


Machine Too! 
DRAFTSMAN & DESIGNER 


‘of Machine Drofhing and Too! De 
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GROW MONEY AT HOME! 


Buy PROOF SETS of Coine—watch them grow ropidly in valve! 
Tn 1936 you could buy a Proof Set for $1.81. Today it is worth 
over $400, an inerease in Yalue of more ‘tian 20,000" 
"Your Proof Sets are treasures as investments. Proof coins a 
‘the Aint, especially for collectors, from highly 
Dinas and dies which ive the coins = mirror~ 
ike finish. Hach set contains § coins: 1¢- 8¢, 10e, 25e. S02 


ORDER NOW! 10-day Money-bock Guarantee of Sotisfoction! 


sd us Your Want Lists, 
POSTAL PRODUCTS COMPANY—Fost Mail Order—Jos. Gordon ANA 11036 
614-8 California. Street San Francisco 21, California 


ear nia atelit 


oe fo & 


lye Sate sits 
Mecere Riv sbas. 


SAVE on 
everything in 
electronics 


EASY TERMS 
AVAILABLE 


Here's everything in Electronics 
_ for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
il Hi-Fi Hobbyists: 


[+ Amazing Build-Your-Own KNIGHT-KITS 

(Ee Tal) + Hi-Fi Music Systems £ Components 
) Recorders & Phone Equipment 

# TV Tubes, Antennas, Accessories 
«Public Address Systems 
© Amateur Station Equipment 
«© Latest Test Instruments 
« Industrial Electronic Supplies 
* Parts, Tubes, Tronsisters, Tools and Books 


SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
ALLIED Catalog. 


LiL) up NIGHTS, Pains in BACK, 
iy g HIPS, LEGS, Tiredness 
40 Loss of Physical Vigor 
If you have these symptoms then 
your toubles may'be traced, to Glandular Dyetune: 
area constitutional disease, Medicines: that 
give temporary relief will not remove the cause 
Sf your trouble, Neglect of Glandular Dysfunction 
often leads to premature old age and sometimes in 
curable malighane 

‘The past few years men from over 3,000 com- 
muunitids ‘have’ been successfully treated neve at 
the Excelsior Institute: They have found soothing 
Teliet and a new health and zest in ive. 

"The Excelsior Institute, devoted to the treatment 
of diseases peculiar to cides men by NON-SURGT: 
Gal metiods has a) NEW FREE BOOK that tells 
ow Glandular Bystunction may be comected by 
proven NON-SURGICAL treatments: This bos! 
Ray prove of utmost importance in your life, 
Write today. There is no obligation. 

Cite rae," Deot Bt 


Troubled with GETTING 


Trelaor Springs, Mo. | 


Everything in Electronics 
From One Reliable Source 


send for 
our 37th yeor 


es —._ eh 
ALLIED RADIO 


; 


J] Auten RADIO corP., Dept. 7-K7 
8 100 N. Western Ave., Chicago 80, Ill 


y City ____Zone_State. 
l 
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[ we WILL ESTABLISH YOU IN YOUR OWN 


MAIL ORDER 
DISCOUNT BUSINESS! 


Suppose you had a partner who offered to set 
YoulP an, your own ‘business as an Associate 

iscount Distributor. Suppose this partner has 
40 ‘years experience in the mail order feld and 
hag sold mifions of dollars” worth of merehan- 

se through the mails. Suppose such a partner 
Glsred to give Yolu the beaehita of this vast ex. 
Derienee,” supplied you with expertly prepar 
Sxtaides’ and? Cited to dil your orders Yor You. 
Would you miss this opportinity ? 

‘You don't need a penny for merchandise be- 
cause we will fll your orders for you UNDER 
YOUR "NAME!" We occupy our own. bullding 
( Aoora)s keep large stock on hand and. make 

Guickshipmenta."No service ‘charge “for ‘drop 

ipments’ No minimum order. Whe you receive 
orders and payment, you keep your profit, remit 
Your low confidential cost to us and'we will m= 
inediately ship under your name. 

You can de ell your business by mall, (Of covne, vou 
con te tell to your fiends or cerwerkersl: What 1 ta 
Sxircordinary a Tnot the cotelogy, PRINTED WiTH Yt 
NAWE"AND ADDRESS, con cout you nathngl We con sven 

vow. with names’ of moll erder tuyere on smell 
which"You con posle on the covslogs ond mail. 
‘The complete line includes merchandise in de- 
mand ail year round by every family. Tt incudes 
alten atoni tableware (featuring our own Bs 
GLUSIVE patterns ‘not obtainable elsewhere): 
jewelry, watches, “dinnerware, housewares, 
oka, appliances, ‘uch aa percolators, toasters 
slit Proms te: cookware, cutlery, ft items 
Ste. Tho wonderful part abut all this Is that 
YOu'can actually SELL at discounts up to 75. 
from the list prices and still make a good prof 
for'yourselt! 


arrings 
YOU"enly “9sel 
‘watcher at about HALF the list price ond still make money! 

‘We charge no fee to, become an Associate Dis- 
count Distributor! We have no “plans”, “instruc- 
tons’ franchises” to sell 
Our biisi ly 
way we can do more business is to be able to help 
you to make more sale: 


FREE! 

Don't make up your mind now, GET THE 
FACTS and then decide. Coupon or posteard will 
bring you complete details, catalog, money-mak- 
ing plans, confidential prices 
deposit, No obligation, 


TOPVAL CORPORATION 
Lindenhurst 17, New York 


TOPVAL CORPORATION, 
Lindenhurst 17, New York. 
Absolutely free and with no obligation on my 


Ri 
art, catalog and complete detalla showing how T ean 
come an Associate Discount Distributor, 


Name, 


Address. pep cee 
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\Cdet matol blowgun, rubber mouth: 
ou, Stee sors ond vonge fore 
For extra derts § for $1. As soorts deolers 

Fre amis Mita. CO~ box E-25, San Gobril Carnie 


wee \ 3” PORTABLE TELESCOPE 


TAKE THIS, GIANT ON, BUS OR TRAIN 

"YOUR UMBRELLA 
Ree areas 
tlewer‘tnder 2 


STARLIGHT ENGINEERING, «W, 16S. New Yr, KT. carry 


Mr. “N” Made $8,700 Last Year By 
Selling Just 20 KEEP/SAFES a Month! 


x. M. WALSH 


Box 30/ 


TUCKAHOE, 


GETTING UP NIGHTS 


If worried by “Bladder Weakness” (Getting Ui 
Nights or Bed Wetting, too frequent, burning or itelr. 
ing urination} or Strong Smelling. Cloudy Urine, due 
liney” and Bladder irritations,” try 
quick hetp, So years use prove safely for 
Young and” old. ‘Ank drugwist for, GYSTER under 
ihoney-back kusrantee. See how fast you Improve. 


help your 
HEART FUND 


help your HEART 


'-$250°° Weekly 


OPERATING 
aro RADIATOR SERVICE SHOP 


LEARN MEAT CUTTIN 


AT NATIONAL 
Pay After Graduation 


The steady dependable trade of Meat Cuscing cau 
easily in 8 short weeks. YOU LEARN BY DOI 
Sadee taza apes Nash condiciones ta big. modes 
school at Toledo. 

For beginners or men with experience. Ger a profi 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thousands 
of successful graduates, 

Buying, cutting, percentage, pricing, advertising, sell. 
ing, etc. A complete retail’ meat education. National 
School established 35 years. Get National training 
Now. uur_cuition in easy weekly payments 


after you graduate. Send cou 
school catalog — TODAY. G. 
== 
oto 


for FREE 52 page 


ae 


ee. 


LIMITED 
TIME 
FACTORY 


CSEETIMI ucicin wicune& tot ct, myeserin 


COLLEGE 
BOUND 
STUDENTS 


PREPARE NOW TO MEET 
THE COMPETITION FOR 
COLLEGE ENTRANCE 


AMINATIONS Model coll 
achievement 


SEND CHECK OR MONEY ORDER TO 


BARRON’S EDUCATIONAL SERIES, INC. 
BOX 474, GREAT NECK, N. Y. 


Thousands of 

Engineers Needed 

for Hard Pressed 
Industry 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Heald College Ranks FIRST 
Wet of the Minteipp 
Wha’ Wet tn America 
fermion __[] Mechanical Drfing 
Ladner lee D Structurel Drotting 
1 Eeveriee 
Dy eimcnina 
Ei ester Eecricion 


Approved for Veterans 


STREET. 
eres 
IT 
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Tam printing my message in a maga- 
aine, Tt may come to the attention of 
thousands of eyes. But of all those 
thousands, only afew will have the 
Vision to understand, Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under 
‘sand that what Tam writing may be 
Intended for you—may be the tide that 
shapes your destiny, which, taken at 


the ‘you to levela of inde- 
pendence beyond the dreams of avarice. 
Don't misunderstand me, There is 


Ing’ of occult thing 
laws of nature that 
Access without ‘effort on” your part. 
‘That wort of talk is rubbish? And ‘ny 
‘one who trie to tll you that you can 
think’ your way to riches without effort 
{n'a faleo friend, T-am too much of 
Fealiat for that, And 1 hope you re. 

T hope you are the kind of man— 
you have read. thin far-—who Knows 
tht anything worthrhle hao" be 
farmed! T hope you have learned that 
there is no reward without effort, If 
You have learned tha, then you may 
Feat take the ext step im the 

jevelopment of your karma~you may 
be rendy to learn and use the secret 1 
have to impart. 


I Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. 1 have gone beyond 
the need of gain. I have two businesses that 
‘pay me an income well above any amount 
Thave need for. And, in addition, T have 
the satisfaction —the deep satisfaction of 
knowing that I have put more than three 
hundred other men in businesses of their 

the 


heights of happiness that have come into 
my own life. 

‘Please don’t misunderstand this state- 
‘ment, I'am not a philanthropist. I believe 
that charity is something that no proud 
‘man will accept, I have never seen @ man 
‘who was worth hia salt who would accept 
‘Pena y Proteiosl Model 
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I'd like to give this to 
my fellow men... 


while I am still able to help! 


I was young once, as you may be—today 
Lam older. Not too old to enjoy the fruits 
‘of my work, but older in the sense of being 
wiser. And once I was poor, desperately 
poor. Today almost any man can stretch 
hhis income to make ends meet, Today, 
there are few who hunger for bread and 
shelter. But in my youth I knew the pinch 
of poverty; the emptiness of hunger; the 
cold stare of the ereditor who would 

take excuses for money. Today, all that 
is past, And behind my city house, my 


By Victor 


‘something for nothing. I have never met a 
highly successful man whom the world re- 
pected who did not sacrifice something t0 

{fain his position. And, unless you are will- 
Ing to make at leant half the effort, I'm not 
interested i 

achievement 


make me believe that you are a little above 
the fellows who merely “wish” for success 
land are not willing to nacrifice something 
torpee i. 
A Fascinating and Peculiar 
Business 
T have a business that in peculiar—one of 
my businesses, The unusual thing about it 
that it is needed in every little community 
throughout thia country. But it is a busi- 
fee that will nover be mvaded by the "big 
fellows". Tt has to be handled on 1 local 
basis, No giant octopus can ever gobble up 
the tole thing. Nb big combine ie ever 
{0 destroy it. It ia eaventially “oe 
‘Sant bosinese that can be operated withe 
‘out outaide help. Tt is « business that is 
food ‘summer and winter. It is a business 
{hat is growing each year. And, itis a busi- 
‘ens that can be started on an investment 
‘0 nmall that i is within the reach of anyone 
‘rho has a television set. But it has nothing 
{odo with televiaion. 


summer home, my Cadillacs, my Winter= 
Jong vacations and my sense of independ- 
‘ence—behind all the wealth of cash and 
deep Inner satisfaction that I enjoy—there 
4s one simple secret. It is this secret that 
I would like to impart to you. If you are 
satisfied with a humdrum life of service 
{to another master, turn this page now— 
read no more, If you are interested in a 
fuller life, free from bosses, free from 
worries, free from fears, read further, 
‘This message may be meant for you. 


B. Mason 


ng out a product that has a ateady and 

ready sale’ in every community. A. half 

Gollar spent for raw materials can bring 

‘you six dollars in eash~six times a day. 
‘in thia message I'm not 


Information about one of the moat faxcinat- 
{ng businesses you can imagine. With these 
facte, you will make your own investigation. 
‘check up on conditions in your 
‘neighborhood, You will weigh and analyze 
tthe whole proposition. Thon, and then only, 
if you decide to take the next step, Til 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested 1 return it to you. 
Don't hesitate to send your name, [have no 
‘saleeroen. I will morely write you a long let- 
ter and send you complete facts about tho 
business I have found to be 40 successful, 
‘After that, you make the decisions. 


Does Happiness Hang on Your 
Decision? 


in the kind of independence I enjoy. And if 
that ia true, then you must take the next 
step. No coupon on this advertisement. If 
‘you don’t think enough of your future hap- 
pineas and prosperity to write your name 
‘and mail st to me, forget the 
if'you think there is a 
men's lives, send your 
‘name now. What I send you may convince 
‘the truth of this proverb. And what 
Trend you will not cost a penny, now or at 
‘any other time. 


VICTOR B. MASON 
Suite M-3-L 
1512 Jarvis Avenue 
CHICAGO 26, ILLINOIS 


Clausitied Ads only $1.00 per word insertion, 
fare incoded tn Decomber lance, copy” shesil Ee In 


rds. 
our office by October 23. No can- 


cellations accepted after October 15. Address orders Yo O. K. Kelly, Classified Adv. Mgr- 


7 AUTOMOBILES © 
MIDGET CARS. 


QoS Oa LS 
Sta.'P, Toledo, Ohio. 4 


‘CROSLEY Aba Foreign Car Owners Ca 
SRS rue Pars Sicoune Bes 


ay a, aaa Midget plans = 


Piptkaite, Bos 
tn Big Bear City, Culiforain. 
pBNQOTH eder? Head “How ig Sua « 
Gr Beaiee” gram Bobalisks Pubs 
Tihers aelteauih, Lupbock, exas Facet 
: ps 


UTO SUPPLIES © 
EQUIPMENT 
eator with, 


i for 
3.00. 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


eerrttit 


Et! 


‘Grate New sersey. 
RD A and T parts? Tey best source 
He atmaa” wisnews, 


ed model 
Sthwaukee 8'Wisconatn 
‘BUILD Your Own 
plete" Plans 
Alatine ‘Products, 


Inutructiogs, $1 
TaS-A. Watertown, 


PUT leap in Your Jeep, Henty-J, or 
Kaiser, Vd Power. See Jeep Owners Ad, 


Conn 


Rave Cute prices! ‘Bend 23e" (fetunded 
Ex “Automotive Indus- 
‘sg08-PS Beverly, Loe Angeles 22, 


cAMAZING Plate Auto Uphotary 
AMAZING! 2 Z| 


Suart'6e concentrate $200, Plokises: Com 


Dany, 6055 Sylvan Green, Sylvania, Ohio. | Weiging. 


FOUR 
uber 


nes Fog to, 
ae Pea eee 


ia Wieite, 


ee "Gall: 


2 ee 
AUTO TRAILERS 
Sent feat rater 


| BUILD, Expanding cleht_ foot (aller. 
accommodate five. fitetture foe Framat 


4 MOTORCYCLES, BICYCLES 
AND SUPPLIES 


SEoRETio ene ale 
es EEE 
= ae 


an "Motoreyele™ Sales, 


DOODLESDG "Storey 0, 


aaldeet, Cur #23, teas ‘ena! 

ropeliee $6, Sze Sc mae 

Ben z clase: Malls 
“Cataorue Nur 


ES ives 


“tors 
‘Airerast Corp prox 3100-0, Raleigh, North 
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yh Porwcar SCIENCE OPPORTUNITIES x 


410 Jitsu by Jorgensen— World Pamous 
34. Miers tnateuctor 


BUILD vour own plane! Complete plans, 
seatractions $10" Piste Course cluded. 
Sap eaieaige. Boe it Se Pranctcs 


AGRICED, Aviation 


Saas cog we 
dtd HS 


Worke Plasterco, 
LEARN Flying, Wo money dow 
Bainer! Be oat 
HO MEBUTER Helicopter 
Box $333 
Biogo 4 Galttorsia. 


ma, Pay as 


information “send | $1.00. 
Fionas 


Hanubook. 
Station, Sait 


‘PROPELLERS, 
boats and ahi 
Rrompt  deuver 


1. Pe Worth 5, Fexas 


GuNENATORS. Etc. 


MOR-Power” Automatically Keen | 
patter Chergea, “Vor ain 22a 
i hp "Mone Bark, Gdaraiee 
Bia Livingston. Phila 34: Penns | 
| EDISON Nickel Storage Batteries “Any 
rofinge any vesnperage. Jocondttanally | 
araniced "Blanes Generators, 
ator iterate. 
Groton’ Pails se New York 


7 SUPPLIES 
MENT. 


‘ 


oratory, eat 
um SE Siotat Controls Complete Tne 
Selenium rectifers. meters, transtormers 
Bed ther 
Bepe. De 
33, California, 


MAGNETIZER Magneting One Ta Mil. 


lak, ant 


ansyTvanta. 


free 
| Bi 


Htawiey Smith Co; | 9a 


ing: Spencer No Boise irngresium 
‘Shae for oven wd Send fe free Sop 
of Ghat ew Ase tarasine, Portland 


ead about the amas: 


VISE Jaw Guard Aluminum 35° x 
‘oot $1.00) Pair “Torkel Co. 3018, Golo- 
ide nies ents rie, Celle 
Jap eowanteed 8 

Oakland, Call- 


0. ox toa, Pe 


STATE 68 3 postpaid Ferieh model 
nigineers, Catalog. Sclence Now Company, 
Galant: Kew Yor 
YOUN tools or machingy listed tee 
| Box‘ Paimecto: Picriaa  DIStOr 
WHEELS, 6° to 167 semi-pneumal 
fires Alt ‘caster wheels. Bescitive tat 
lack’s. 863 Center Rd. Eosexville, 


GADGETS Eres, Cuisiog “Auforola Co. 
Depts. Sel Post Tarenment 
New yore. 


x5 
sae ie shares Fen, 

Ba, ek a So dee 

Bab ie, Waa 


ELEOTRIC Pencil; Engraves all Metals 
#3000 Beser ile., 10Nfi°C* spinels, 


rom, $1 
Franklin’ Ave 


‘DIESEL 1; 
peiBeries 
‘Stto. 


" REWinD iecory pouTias Comaicey 
siscions, 0 Lew tte ell 


LAMP parts Wholesale ‘Thousands of 
seems or repairng, “converting. Catalog 
ie. ‘brown’ Lamp, Box 308D. Clayton 
Miswourt 


WELDING, SOLDERING 
“AGERXTENE Welding Out new 884 0: 
50.50 


Beit MSY S0a8 Broadway, Che 
43: riinois se 
ERS. 110/320. Welds is". 0 
2078 Inher "prive.chenectaas. 


Boldering Unit 
Writes Acto= 
Jenkintown, 


i Bichine Ai 
tery OF 110) 
ond, 


BUILD-Your Own, welder of welder and 
Pose ote 
Hee uiceriil tay Sie waneibe 
Praga erie Wobaresat oe 
FILE Bi"@hs 


BUY welding supplies direct from manu- | fy 
fucturer” Cable. wel 
Bortable Are 


‘A.C, Welders, four sizes, igwest prices 
x Literature, Holgerson Co Canton, 


MACHINERY, 
‘SUPPLIES, ETC. 


TOOL 


11 BOATS, OUTBOARD MOTORS 


tot Parts Wanted GMI | 
isyer, 730 carnegie, Cieve- | 


police," Girt 


OUTSTANDING Piosical Development) 
ge, New, Gara, Diced eat 
Ga Reduce Pree Bickle Rovere, 
san ‘Diego 15, Call 
SOEKT Tea Butler ith Fans 
zugo,. Complete Coulee 

an Francisco oP 
a vEME Bock 


31 now. Maney back eu 
"Hooks Publishing Cos Amityvile 30, 


TBO Defeat Bullieg. 36 Lessons $00, 
lz Tipton" St tla Point, North 


wip 


RE. Tumbogiay Byer 


‘booket Good’ 


00 
= 


i 


Feitscopes, tidoeu.arset¢.‘Send 61.09 Tar 
rstaet aid Proven bookie 
eb west Morice Road ‘tyn= 


NEW. used. rebuilt marine motors, Ma- 
rine conversions, Aitings Pee. Catal 
Stokes Marine “Supply. Dept. 23, "Co! 
‘raters atten. 


FREE bie catalog: Boat Ht save 15 te | 


ot pies Puta 
Mates doltnta Se tnatal tates 
sea ater ees Seay. 
2a 


‘boat patterns, 
ee Hg 


pe ee 
Races mati See 


ae sey 
hie 


POWER Tools, not toys. Discounts Pac 
tory cataiogs: World “Tool Supgiy, "Box 
$404, Toyneld station, Detroit 2. aiehs 


1 BODY-BUILDING COURSES, 
SHC MTSE & ATHLETIC 
EQUIPMENT. 


‘Olt, Drum Cement Mixer Anembir Kit 
gifcuiar, Nu-Was-Do Go. Newayes. 
Stienigaa, 


SOILD powerful arms. chest, shoulders! 
‘rersises, $1. Fonsad. Bex 801°C. 1100 
Bartel Wiimttigton 907 Ddaware 
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BE Teller ABC Method $1.00. Guaran- 
ABe ‘Sea Francisco tJ) 


CRUD yor own Repector Telescope 
Complete Hit Mirror, Byepteces, Tri 

SV"Wuser acceasorion | Request Tree iti 
frateg ‘literature. Criterion Munutactur= 
ings Dept KP=96, Hartiord, Connectiowt, 


WAR Surplus bat Millions «of 


tenes. instruments, tel 


MICROSCOPE Catalog Free. Reyearch 
geleite Suoiieg, 130 Went Sard Beret, 
SSONOLUX jeihaciornieio ave 
sa Bic go 6 128 99 wee 

BINOCULARS, tnesooe.nirasoope. 
TEeTIRCC oun Sup oqwt Pec 
Bipevceatione@iang, Criterion Dene 


REN 
Ses ee ee 
oe ee 
in Free 
we 
ERE Saw as 
Sei ee eae 
Se 
sea ahs tat 


e'Ds-42, “Harttord. Con 


(AMAZING prise precision Binoculars, 
peer, Binoruine | Selesting ( cataiee 
‘also waite. Prent 


sual made 


19 FARMS. OTHER 


REAL ESTATE 


x POPULAR SECENCE OPPORTUNITIES K 
100, POWER, Telescope VENDING Machines ry 


ratory ‘Free inform 
Skyvcope, 41g Filth Avene, New Work 12 


REFLECTOR Telescope Mirrors and 
atts, Henderson, #30 W. Alturas, Tucson, 


15 | SPORTING GOODS, GUNS, 


SI 
FISHING TACKLE. ARCHERY, 
TRAPPING 


FEE Gagt paris Pe 
Gonds Catalog. Eomest "wholesaie prices 
Ee ee eee 
aay hates 
mh BANA. ena, ipa 
CREAN eee 
inal eh 


MOLDS tor Piaheroaaiy Sinkers. ies 
gaulgh Salina Botting at. 
aigeue™ Sect jonawalide 
Revere 
‘COLTS.—Ttemingtons-—Winchesters La 
Prag sorietackie —Speingteige 
‘Gunkewory 


ie-Modern ‘Gus A 


aaa rite, tering 


“Amer{can shel 
peli iho, ettaloe 


oh 


‘camp 
Thame—adazess.) Morvan, 10: | 
5 “soth Avene, Long isiaind City 


17 DOGS, BEDS, HAMSTERS, 
RAUBITS & PETS 


HAMGTERS—Goicen. youne. 6, 

pull developed, 40 Pate’ Adinond 

ety Weipa He York 
Ran: 


Fubbits on, $800 month 
piety mafuete Pree ae, White's 
bitsy.’ Delaware, Ohio. 


ignrd: Brigham city 13. Utah 
‘Money Raising Nutzia, Chin: 


oer, 


MINIATURE | Bird Bath. Hesempbies 
‘Fountuin. 480. Box 32, Bridgewater. Mas 
Enchusetts 

RED, Soulrrels, Chipmunks for Pets 

ich Squirrel Parm, Castleton, Vermont 
HAMSTERS—Ideal Pets, Young, golden 
aire $108. Breeders, $1.05. ree. booklet 
jer-Pre's siamstery, 2475 Hoyt, Muskegus 
Heights “14, Michigan, 

‘MINK $18.00 each. Darks and mate 
{ont Bree” price ist. Blue ‘Sky "Mink 
Hane, ‘Henry. tino! 

TROPICAL Fish Stores—Bulld Your 
Quin Air Pump To Aireate “Up To. 100 
Tanks. Parts Available “At Junk Yard 
Best Compressor ip Bey. How 20 atte 

“Ale. Pull tistuctione~ 1-00 
MO, ae 


"Keeney i 


ara aides, te Poplar Grove 
aTURALiey's cote ee Sse 
squirrels $14.50, facies ies. Stor 
pik 10. Kansas 

WE Pa 


jashington Mush 


gIROPICAL fish sbinped direct from oor 
‘gwn fish form Bree re hort 

Misiol eis Florida 
EARTHWORMS & FROGS 


$10,000 YEAR possible, earthworms 52 
Bage “booklet, tells” how 3c. Missouri 
‘arthworm Research, ‘Sox C-0851, alt- 
Sas City. Missour. 


2054 Adaniral Wad, | 


=| 


FLORIDA Nice homesites, $045, at 610 
‘Verner, 


BER yhelgee Free. Winiree 


onina At ie ba eee hn 
Lynn Haven. Bay County” on beautiful St 


ly. 
merce. Lynn Haven 4. Plorida 


UT Catalog-—Free! 3.190 Bargains, 


‘WRITE Vases For Pront. Information 
‘Hobbies, 1603-Al1 Sun Valley, AUS 
‘sinnesota, 


ms ee 
as. 


We have 
hd, Dept tol, 3954 Admire 
Beattie Wash is 


‘Wort Hi, Texas. 

_YHORIDA'S Lary 
ment, how in our 
Grove “Homesites, 


suburban De 
sth 


Fountain, 
MISSOURI Farm Por Sale. House, barn, 
pont, boute. Nehteeorina water 
John Calvert. Plant Clty, Florida. 
TREES. SHRUBS, 
00TS, HERBS 


GINSENG, Goldenseal Rooke bring up 
414 pound Pull Information PG. 
lola, Towa: 


Morgantown, West Virginia. 
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tare “cleaning up” with orders for PRESTO. Science's 
New Midget Miracle Fire Extinguisher. So can YOU! 
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much, are 8 times as heavy. Ends fires 
fast ax 2 seconds, Never corrodes, 
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— Kerr reports $20 a day. Wm. 
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* MERLITE INDUSTRIES, Dept. 168 | 
PRESTO.DIV., 114 E, 32 St, New York 16, N.Y. 
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“Tell Me What 
€, ‘|, You Want 


(CHeaith C) strength (] More Weight 

Cites Weight () Mental controt 

CiPoise — C) Muscular Development 
1 WILL SHOW YOU 


2” 


Says Paul Anderson 
Strongest Man in the World 


“1 was thin, underweight and almost died of 
Bright's Disease in_my youth. My parents’ 
prayers brought me through and my determina 
tion to juin strength led to my discovery of 
four rent secrets. This discovery explained 
tnd’ applied, a 1 show you how to do it, will 
‘tive you giant strength in easy steps. 


GET FREE BOOK—MAIL COUPON 


Write today and learn how vigor, health, 
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NOW, POPULAR SCIENCE Je 


PAY ONLY “Ars, Now 


Three additional $5.00 
monthly payments pay 
in full for all 12 volumes! 


/ 


POPULAR SCIENCE 


DO-IT-YOURSELF ENCYCLOPEDIA 
in 12 picture-packed volumes 


Just a Few of the More Than 
1000 Home Repairs and Im- 
provements, Shop Projects 
and Tips, in the POPULAR 
SCIENCE DO-IT-YOUR- 
SELF ENCYCLOPEDIA: 


built in units for every room + how 


to make awnings « car care « drain- 
age system repair + electrical re- 
pairs + how to finish wood » garden 
and lawn care + hi-fi techniques « 
how to install intercom syste 


+ how to make woo + hov 


to modernize your kitchen + how to 
install modern hor 
tems electric motor repairs « one. 
evening projects + planning a patio 


* roofing repairs and maintenance 


* sanding tips + toilet repairs « 


wallpapering + painting + baby fur. 
niture * modernizing your bath. 
room * how to work with concrete « 


power tools and accessories « floor 


repair and new floor construction 


* garden pools + modern heating 
systems * how to buy lumber + 
how to make outdoor furniture 

TA Porutar science 


All the information you'll ever need for the repair, improvement and 
maintenance of your house, your car, your lawn and garden, 

fand just about anything you own-right at your fingertips in this mage 
nificent 12-volume set. 

‘The 12-volume POPULAR SCIENCE DO-IT-YOURSELF ENCY- 
CLOPEDIA brings you over 3000 pages, with more than 6000 photos, 
plans and diagrams that cover every subject of interest to a handyman 
and homeowner. You'll find repair and improvement data for every 
room in the house. Information on wiring, plumbing, painting, insulat- 
ing, papain, decorating, plastering. Pictures and descriptions of nearly 
every hand and power endyman's gadget or device, Shows 
how to use every material from aophalt shi jolstery webbing. 
Brings you projects ranging from an ash tray to a built-in laundry roots. 


Best of ail, only $4.95 puts all 12 volumes right in your hands for free 
examination. Use it for 10 days. Then, if you're not convinced that this 
set will save you 10 times its modest price, return it and we'll refund 
‘every cent you paid. Otherwise, you send only $5.00 a month until the 
low price of $19.95 is paid. 

Rush the coupon below with only $4.95 TODAY. We'll send your 
complete set promptly and postpaid! But you must ACT FAST. Limited 
quantity available. 


r——————MAIL THIs COUPON NOW——————~ 


‘Araid Fost Office delay, ince woe vember, F any, PSTORT 


[POPULAR SCIENCE MONTHLY, 353 4th Ave., N. Y. 10, W. Y. 1 
[Gentlemen I 
Tm encng $4.96. Plea nah my 12-volume POPULAR, SCIENCE 
1 po-Tr'YOURSELF ENCYCLOPEDIA for free itt keep it, | 
| Purl snd three adttional monthly payments of 88-00 cach. Ht dines: J 
1 ats to send payment now — th billing expense— | 
| Greer crete seres sre | 
1 I 
NAME 
[om 
1 cry, STATE 1 


CONVERT YOUR CAR INTO A BED 


quick, 
EASY CON- 
‘VERSION ‘ =) 


[Works on al 2 and. 4-door sedans, club coupes. convertibles sa 


CAN BE TWICE 
AS ACCURATE 


‘Ste your focal dealer or 
ND CASH, CHECK OR MONEY ORDER TO. 


AR BED CO. 600 MAGNOLIA AVE., PANAMA CITY, FLA. 


oe Open rear sights cut the accuracy of modern 

guns and ammunition in half. Lyman preci- 

DINSMORE Compasses sion receiver sights deliver ail the accuracy 
Seema, pocice mide, Dalgsed sad syled’ built into your rifle. : é 

ma cr Dimmer compas se SPECIFY LYMAN SIGHTS With a receiver and 

baseless Afro yeh id front sight combination for all popular rifles, 

SS] soy se ne you can have Lyman Sights for your gun for 


as little as $6.50. You can't buy more accu- 


Dons sTRUMENT CO cayman aie! 
FREE CATALOG Discover how you can dou: 
GERMAN ale ble your shooting accuracy. Send for free, 
AUTOMATIC 37 cat. full-color 24-page catalog. Describes ali 


Lyman Products for Shooters. 
THE LYMAN GUN SIGHT CORP. 


MIDDLEFIE ONNECTICUT 


BEST VALUES COMPANY, Dept 612, 403 Merket St, Kewark, Nude 


BOAT PLANS-PATTERNS 


GENIAC® KIT 
Makes 34 Different Computing Machines 


Box 568P Compl 


HUNTING. 


Return Guarantee im "tn “Good “conaidion we “wt 


“Only $19.95 postpaid 


(add 00, as. $2.00 Outside U.S.) 
‘Send cnet or money order to 


OLIVER GARFIELD CO., Inc. Dept. PS107B 
126 Lexington Avenue New York 16, N.Y. 
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Sy ee 


-—-NEVER AT THIS LOW PRICE!- 


GENUINE] 35-POWER 
EGE TELESCOPE 


with Achromatic Lens and 
POWER FINDER attached, 


2 WAY oe RADIO SE 


= HuNTING 
SLINGSHOT 


World's Largest Decoy Makers 
DURLON LIGHT 
WEIGHT SOLID 
PLASTIC DECOYS 


GUARANTEED TO OUT LAST 
EVEN THE OLD CEDAR DECOYS 
Full Money Back Guarantee 

Factory To You Wholesale Pri 


ee 


log of 
ed Ranting items at 
Shps. tee hoteale pean 


ADDRESS 
DEPT. JAFH 


HERTER’S WASECA, MINN. SINCE 1893 
16 rorutar science 


SAMPLE $1.50 
Ibe 


© CHEVROLET 


NoostER MACHINE 
ae sic. omn'te 


rt] CZ SEA, AIR & LAND mores 


SPECIAL INTRODUCTORY OFFER! 


U 
with 
a 
Stevens 
17-sc 


with Savage Super-Choke 
and recoil pad 


insta 
cylinder. 


Other 


exter 


Here’s a featherweight repeater lo 
satility—and Savage 
of extras for only $77.75. 
Super-Choke which reduces recoil by 30% or more without 
loss of shot velocity 
This is the pun 
selectic 
Has 6-shot, hammerless 
control—trigser 
ust 
guard gracefully streamlined into the full pistol grip, tapered 
n beavertail slide handle grooved for firm grip, hand- 
some walnut s 
Also MODEL 77 
cylinder choke; 28" barrel with 
barrel, full choke, 12 
There are Savage, Stevens and Fi 
ter and every kind of shoo 


fers it to you complete with $30 worth 
d with recoil pad and Savage 


wun you'll use for all kinds of shooting— 
of any choke setting from full through 
ction with a safety fire 

ust be released and pulled for each shot. 
ding features include: receiver and trigger 


ck with fluted comb 
12, 16 or 20 


In 12, 16 oF 20 gauge. 
26" barrel, improved 
ified or full choke; 30" 


a. only — 


and rifles for 
rite for free rifle 


or shotgun catalog. Savage Arms Corporation, Chicopee Falls 


18A, Massachusetts. 


FACTORY PRICE SMASH ON 
NEW RETREAD... 


SNOW & MUD TIRES 


All Sizes 
Nationally Advertised 
Full Retreads 


Bonded Tires, Inc. is offering snow and mud 
tires at an unmatched rock-bottom price of 
$12.95 each, irrespective of size. Here are 
tough-tempered snow retreads—carrying 
rubber right down over the shoulder—with 
thousands of safety saw-toothed edges giv- 
ing maximum traction and skid resistance in 
heaviest of snow and freeze. You'll get no 
tire moan or groan —because this durable 
tread design distributes tire weight evenly — 
reducing squealing to silence. 


In addition, Bonded Tires’ cold rubber con- 
struction and deep compound full tread as- 
sures safe, smooth winter and year-round 
driving. You'll also get many, many seasons 
wear from this custom-design retread snow 
tire. Thousands of satisfied customers will 
tell you that they are excellent for suburban 
and towne and country driving. 


MONEY BACK GUARANTEE ...1F NOT SATISFIED 
Don’t struggle with chains this year. Get in 
on this unusual pre-season sale of Snow 
Tires, All sizes are the same price —$12.95 
each. No trade-in recappable tire is required. 
Order today, before the cold winter snow 
snap catches you unprepared. You'll save up 

Bove of the cost on regular Snow Tires. 


BONDED TIRES, INC. 


30 Windsor Ave., Mineola L. 1, N. Y. 

Please rush me Snow Tires 
(Number) 

——__________—- size at $12.95 each. 

Total remittance enclosed $. 

Nor 

Addr 

oe Store____ 
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For peak 
performance with dependability! 


MERCURY’s 


NEW ENGINES WITH MORE WORKHORSE POWER...MORE SAFETY FEATURES... MORE 
MODELS TO CHOOSE FROM...NEW IN PERFORMANCE...NEW IN DISPLACEMENT... 
NEW IN FUEL ECONOMY... NEW IN STYLING ...NEW IN COLOR... PLUS AN IMPRESSIVE 
‘ARRAY OF NEW MERCURY FIRSTS! MODERN IN EVERY WAY! 


MERCURY'S ON THE MOVE. Compare and 
you'll choose Mercury ... for every boating pleas- 
ure. Mercury has built more fours and sixes than 
all outboard manufacturers combined. Building 
thousands of V-fours for the air force plus years of 
designing and testing square fours, opposed fours, 
radial engines, big bore twins, V-twins and 3-cyl- 
inder engines have proved that only Kiekhaefer 
in-line design delivers the most, and in 1958 even 
more, horsepower per pound, horsepower per cubic 
inch, horsepower per dollar and more miles per 
gallon. Mercury owners know, and scores of en- 
durance records prove, that nothing outruns a 
Mercury, nothing outlasts a Mercury. Dependability 
with a punch... in twins, fours and sizes. As in 1957 
—the biggest news for '58 will come from Mercury! 
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Way ahead in 1958 


sGREATEST 9 ===... 


NEW MARK 58 
A new high in d-cylinder per 
formance, 44 cu. in, displaces 
ment 


NEW MARK 28 
ck Twin, 22 eu. in. dige 
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ICE SLIP 
-— 


DEAD BATTERY 


s 


WHAT’S AHEAD: FOR YOU.. 


What's Winter? In Texas it means “northers.” 
In Owl's Head, N. Y., the thermometer fluid 
dives clear into the bulb. Jack Frost moves 
fast and far. 


Better get set! Have your Texaco Dealer check 
radiator, spark plugs, distributor points, 
tery, and level of your transmission and bra 


fluids...change your oil...in short, see to it 
that you're really all set for safer, surer, cold 
weather driving. 


don’t jam them on. And 


rry a bucket or bag, 
of sand and maybe a shovel. 


Your cooling system is checked —and filled with 

: t of Texaco PT. Then you get a 
intee that protection will be main- 
ta long! And this guarantee will 
be honored by Texaco Dealers in all 48 states. 
Texaco PT won't boil away even in warm spells; 
it won't foam and it protects against rust and 
corrosion. If you value your car and want to 
beat winter . .. put in the guaranteed anti- 
freeze . . . Texaco PT. At your Texaco Dealer, 
the best friend your car has ever had. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canado, Latin Americo, and Africa 


BD rorutar science 


POPULAR 


SCIENCE 


Monthly 


Before paying out good money for two extra tires, you'll 
probably want to know exactly what they can do for you. Will 
they deliver the extra traction needed on snow, in mud, on ice? 
Do they eliminate the need for chains? Will they wear out 
faster than regular tires? How should you pick them? 

For the answers, Popular Science went to tire manufac- 
turers, queried rural mail carriers, studied National Safety 
Council tests. Here’s what we learned about buying and using— 


Snow and 
Mud Tires 


By Harry Walton 


PECIAL tires designed to deliver 
better traction for slick going will 
be even more popular this year than 

last, when a survey showed 23 percent of 
car owners using them. ‘They have been 
gaining not only in snow country, but in 
the South and West, where mud is the 
big problem. 

Recaps will be available this year, ex- 
cept perhaps in the 14-inch size. If you 
sport a late-model car with 14-inch wheels, 
you'll probably have to buy new mud- 
and-snow tires. There haven't been 
enough worn casings in this size for re- 
capping this season, nor are the necessary 
molds as yet widely distributed, tire mak- 
ers say. 

Snow treads aren't cure-alls for the 
many skittish problems of winter driving. 
Nothing beats chains on glare ice or 
hard-packed snow (chains have about 
four times the starting traction, three 
times the braking ability of snow tires on 
ice). 

But in loose snow and slush the special 
treads show their stuff over regular ones. 
They can deliver over 50 percent more 
starting effort. That can make the differ- 
ence between driving off and spinning 
your wheels in motorized frustration, be- 
tween getting up a hill or not. 


In stopping ability, snow treads show 
up less well. Rolling at 20 m.p.h, in 
loose snow, you can stop in 60 feet with 
regular tires, in 52 feet with snowies. But 
there are times when that eight-foot differ- 
ence can be a lifesaver. 

Chains do better on all counts. Accord- 
ing to tests made by the National Safety 
Council, they'll make that stop from 20 
m.p.h. in snow in only 38 feet. On ice, it 
will take you 77 feet to stop with chains 
—or a whopping 174 feet with snow tires. 

‘The trouble with chains is that many 
a driver will try to do without them even 
if they’re in the trunk. They ride hard, 
wear tires, are a knuckle-busting job to 
put on and take off, and flog themselves 
to pieces if run far on dry pavement. 

Mud-and-snow tires, on the other hand, 
are already on when you need them. 
They'll move you, tire makers say, 90 
percent of the time. When they won't, 
conditions are so bad you should either 
stay off the road, or do what some state 
police and rural mail carriers do—put 
chains on over snow treads. 

To buy or not to buy the extra shoes 
is a question calling for some other an- 
swers first. If you are willing and able to 
put on and take off chains as often as 
necessary (including the times you go 
from snowy to clear pavements or vice 
versa), if you have to drive under all 
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What rural mail carriers say 
about snow tires: 


To LEARN what big-mileage driv- 
ers think of traction treads, P 
LAR SCIENCE went to the 

Star Route Mail Carriers Associa- 
tion. Here are some comments from 
the men who get the mails through. 


Snow tires are far superior to 
chains in soft snow and mud and 
easier on the car, but I have never 
seen any tire as safe as chains for 
ice.—GLOBE, ARIZ. 


We consider suow tires much more 

efficient than chains in snow and 

mud...Chains are hard on tires 

and wear so rapidly their cost is 
ibiti ‘CASS LAKE, MINN. 


n that the perform- 
ance of snow tires is exaggerated.— 
YORK, PA. 


One thing's wrong with mud and 
snow tires: the better their traction 
the harder the ride. They go through 
nearly as much mud and snow as 
chains, but on ice chains are clearly 
the bos ‘CENTER, N.D. 


For nine years snow tires have got 
me anywhere, in mud and now. 
I'd hate to use chains; after three 
trips on my route, I'd need another 
sct.—YUMA, COLO. 


Snow tires help in stopping and 
starting at mail boxes on hills, but 
‘on glare ice don't hold as safely as 
chains.—EASt WOODSTOCK, CONN. 


I mount snow tires November first, 
take them off about April first— 
AUGUSTA, ILL. 


Have used snow tires for 18 years 
and wouldn't be without them.—LA 
‘CROSSE, WIS. 


Old casings recapped with a snow 
tread containing sawdust or waluut 
shells are effective on snow or ice.— 
ST, MARIES, IDAHO 


I've found snow tires a big improve- 
ment over regular tires in snow, but 
on ice they are no better. In tough 
going they cannot take the place of 
chains.—ESCANABA, MICH. 


Most towns on my route are back 
from the highway. Without snow 
tires I don't know how I'd get 
through.—HURON, 8.0. 


I go over a pass 7,500 fect high with 
two to three feet of snow. I make it 
on snow tires.—PARK CITY, UTAH 
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sorts of highway conditions, or must keep 
going at higher speeds than are safe with 
any tire, chains may be your best bet. 

‘The car owner with an average aversion 
to hard work, or with other drivers in the 
family who can’t be expected to struggle 
with chains, should find snow tires worth 
having. Besides giving him better traction, 
they'll save some of the mileage in his 
regular tires. 

What makes them grip? The three es- 
sentials of almost any snow tread are big, 
extra-deep tread blocks that dig in for 
a substantial bite in soft stuff, grooves 
big enough to clear themselves of em- 
bedded snow or mud so as to be effective 
the next time around, and a transverse 
block pattern, crosswise to the line of 
travel. 

But a tread made only for traction 
would be noisy, rough-riding, fast-wear- 
ing. The tire you buy is a compromise. 

The transverse pattern may be broken 
up by longitudinal grooves, or modified 
into a diagonal one for smoother riding 
and better wear. Noise may be quieted by 
staggering the tread blocks, by making 
adjacent ones of different sizes, or by the 
use of unbroken running ribs, without 
grooves, in the middle of the tread. 

How about noise? The roar and whine 
of the earlier mud-and-snow tires has been 
subdued to a point where noise is no 
longer objectionable. There is of course 
some difference between treads. 

Firestone claims its Town and Country 
tire is noiseless. Armstrong points out 
that on noise-meter tests its Silent Storm 
King has proved quieter than some regu- 
lar treads. (Tread blocks on this tire and 
on the Seiberling Commuter vary in 
length all the way around, breaking down 
resonance effects.) 

Running on ice, the big lugs of snow 
treads are like so many bald spots. To 
improve footing on slick surfaces, manu- 
facturers use the following: 

Tractionizing. The tread is pierced 
with thousands of pinholes to a depth of 
about 3/16”. Invisible singly, they over- 
lap sufficiently to appear as a roughening 
of the surface. The treatment lasts about 
a season, and can be renewed. 

Kerfs and slits. The blocks in some 
treads have fine grooves molded in. Others 
have cross-cuts or slits made after mold- 
ing. Both methods create edges that have 
a useful squeegee action on ice. Some tire 


A s 
ARMSTRONG tread blocks, FIRESTONE has deep edge 


TRONG GATES uses abrasive parti- 
of varied size and pitch for lugs, long tread bars to cles, a deep tread and 
cut ‘out 


quiet running, hay 
locking kerfs to grip ice. 


Kerfs and shoulder notches, continu: 
i ous mid-ribs for quiet. 


GENERAL goes all out for 
traction with, crosswise 
grooves and big blocks, 
staggered at tread edges. 


GOODYEAR makes use of 
enclosed S-shaped and open 
V kerfs, staggers lugs at 
edges, tractionizes tread. 


Lee molds its treads in a 
dual V pattern. Deep lugs 
and wide shoulder notches 
deliver traction in snow. 


U.S. ROYAL uses continu- 
ous running ribs, deep 
lugs with zigzag’ kerfs, 
tractionized tread rubber. 


SEIBERLING has deep cross- 
braced lugs varying in 
length, a wide center 
groove to cut side slip. 
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designers say that slitting results in 
faster tread wear, and that at prolonged 
high speeds slit sections may be torn out. 
Others, like Armstrong, mold keris well 
within’ the blocks so that they're self- 
supporting. 

‘Abrasives. Used chiefly in recaps rath- 
er than in new tires, such materials as 
ground walnut shells or silicon carbide 
grit may be added to the tread rubber. 
Cork, sawdust and glass beads are also 
used but differ in action; they peel out of 
the rubber, leaving small holes that pro- 
vide some grip on slick surfaces. 

Coiled or zigzag steel wire is em- 
bedded in some snow tires for truck use. 
As the exposed wire wears down, it leaves 
sharp ends to dig into ice. Because it’s 
noisy, wire isn’t used in passenger-car 
tires. It is also costly and, a Goodyear 
engineer told me, may wear faster than 
the rubber around it and so eventually 
not project enough to help. Goodyear has 
found no tread additive as effective as 
tractionizing, this expert added. 

What tread life can you expect? Any 
open tread (one with big blocks and wide 
grooves) has less rubber on the road than 


a closed one and so may wear faster. 
Counteracting this is the fact that some 
snow treads are wider and flatter than 
ordinary ones, and that treads are 50 or 
60 percent deeper than on regular tires. 

At Seiberling and General, I was ad- 
viged that snow tires should be put on 
only for the winter season to avoid undue 
wear. Both Firestone and B. F. Goodrich, 
on the other hand, said that many rural 
users keep them on all year. An Arm- 
strong man told me that some of their 
snow tires have gone 35,000 miles in 
year-'round use. 

That’s probably exceptional, but you 
can hope to get two or three seasons’ use 
if you switch snow and regular tires in 
season. As with any tread, fast starts and 
stops, wheel spinning, and high speed 
will cost you rubber—and money. 

Choosing your tread. If you are out 
for all the extra traction possible, you 
can pick a deep-lug, big-groove, trans- 
verse-tread tire like the General Winter- 
cleat. If you do much high-speed driving 
on clear toads through the snow-tire sea- 
son and want quieter operation, you may 
well compromise on a more closed tread 


Do You Need Speed Tires? 


OTTEST thing on wheels is a new breed 

of tires made for sustained high speeds. 
They're the answer to demands from the 
West and Southwest, where long distances 
and thin traffic tempt drivers to let out the 
horses, often under a desert sun. 

When a high-powered engine shoves the 
speedometer past 90, both centrifugal force 
and heat are trying to rip tires apart. The 
furious flexing of the carcass builds up heat 
within the plies, adding to that from the road 
itself, Soaring’ temperature and the cen- 
trifugal effect tend to tear the tread off. 

Speed tires can take it. Made with nylon, 
which dissipates heat better than rayon, they 
have carcass cords crossed at an angle that 
better resists flexing. Carcass and tread are 
lighter to carry heat off faster. Sealant is 
left out for the same reason. Recommended 
pressures are a few pounds higher than 
normal. 

Fastest of all is the Firestone Super 
Sports 170, a six-ply nylon to be inflated to 
56 pounds. At the cost of comfort, this will 
run all day at high speeds—up to 170 m, 
Firestone says. More moderate drivers can 
run it at lower pressure for a softer ride. 

For drivers who don’t want to go that fast, 
there are more comfortable speed tires. Fire- 
stone's 500, a four-ply nylon, is speed-, heat- 
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and shock-resistant. With four pounds more 
air than the car maker specifies, it’s said to 
be good for a steady 105 m.p.h. 

The B. F. Goodrich Silvertown 125, a six- 
ply nylon, travels at 125 m.p.h, sustained in 
maker's tests. Goodyear’s Blue Streak, an- 
other premium tire, 
125 m.p.h. with 30 
may be had with an ani 

Seiberling offers a four-ply safety nylon 
they'll back at 100 m.p.h. (it does a sustained 
126 m.p.h. on the test drum at a temperature 
of 100 degrees). Such a drum, loaded until 
it puts a reverse curve on the tread, is a 
tougher test than the highway. 

General’s Nygen Dual-90, which has two 
distinct tread curvatures with a groove be- 
tween them, is furnished without sealant in 
the South and West for speed merchants. 
Speedwise it gets even better, a General en- 
gineer told me, when its thick’tread is partly 
worn down and so loses heat faster. 

Want to buy speed? Within reas: 
ready have it. Standard “‘100-level” first-line 
tires (the kind on a new car) can be run 
steadily up to 05 mp.h. or even 70 if slightly 
overinflated. In cool weather, you can get by 
with 90 for a limited time. Nylons have about 
a 10-m.p.h. edge over rayons. 

Instead of buying speed tires, an official at 


you al- 


Did you know ...? 


© You'Re twice as likely to skid on ice at 32 

degrees as you are at zero. 

¢ With a manual transmission, panic brak- 

ing on ice can stall the engine. The wheels 

may stay locked when brakes are released, 
and cause a bad skid. 

© Spinning your wheels cuts tractive effort 

right in haif. 

¢ Locked wheels have no steering power. If 
‘ou want to steer out of danger, don’t brake 
ard. 

© To stop on ice as readily as you can from 

50 m.p.h. on dry pavement, your speed with 

reinforced chains cannot be more than 25 

m.p.h. With snow tires, only 15 m.p. 

‘And these ice-and-snow techniques will 

help you lick winter driving hazard: 

© Face up to winter by preparing your car. 
© Feel out bad road conditions by trying the 


pattern. A tire dealer in whom you have 
confidence may help you decide. 

Rayon-cord snow-and-mud tires usual- 
ly list at 10 percent above first-line (orig- 
inal equipment) tires. Nylon-cord snow- 
ies run up to 20 percent higher than reg- 
ular tires. For anything but a heavily 


B. F. Goodrich points out, average drivers 
paying a premium price may get more prac- 
tical value from a four-ply nylon like the 
B. F, Goodrich Lifesaver. This tire offers such 
bonus features as 
anti-skid tread, and will stand up to a steady 
76 or 80 even in warm weather. 

‘You pay for speed, no matter what tires 
you have. Speed tires cost from 25 to 75 
percent more than first-line rayons to begin 
with, At 100 m.p.h., they'll wear six to 10 
times as rapidly as at 50. Some makers esti- 
mate them good for only 3,000 to 4,000 miles 
when run constantly at top speeds. 

‘On turnpike police cars, however, which 
may do anything from 60 to 120 but rarely 
run for long at the higher figure, General 
reports its Blue Streak has turned in mile- 
ages of 18,000 to 20,000. 

Pressure is important, To run any tires at 
high speed, the industry recommends, fill 
them cold with four to six pounds more air 
than the car maker specifies. Drive moderate- 
ly uritil’they get a chance to warm up before 
you push them to top speed. They will stay 
cooler and build up less pressure boost than 
if you start out at normal pressure. 

One sure way to trouble, the experts warn, 
is to start off with a heavily loaded car and hit 
speeds up in the top eighties right away. The 
careass flexes excessively and overheats. be- 
fore the air inside has a chance to warm up, 
expand, and fill the tire properly. 


uncture sealant and an, 


brakes while driving slowly with no other 
cars near. Reduce speed to suit. 

* Make sure you see clearly. Check wind- 
shield wipers, blades, defroster. 

© Pump brakes for quick stops on slippery 
roads. Jamming them on is almost sure to 
lock wheels, minimize braking, cause a skid. 
© Give yourself room to stop by staying 
farther behind the car ahead than usual. Re- 
member, your stopping distance may be three 
to 12 times as great as normal 
© Putextra weight in the trunk-it’s helpful, 
especially with modern front-heavy cars. 

© Try backing out of a tough spot. Back- 
ward wheel rotation pulls car weight down 
on the tires; forward effort lifts it. 

© Don’t run a snow-tire spare on a front 
wheel for long. Snow tires are little help 
there except with four-wheel drive. Some 
open-tread patterns are prone to cupping and 
will wear rapidly on the steering end. 


| 


loaded station wagon, some tire men say, 
rayon is quite satisfactory. Rayon’s 
strength and shock resistance have been 

greatly improved; it’s a good tire cord. 
Nylon runs cooler, is more shock- 
resistant, can be recapped as many as 
[Continued on page 248) 


‘SPEED VERSUS TIRE: At 90. plus, the ordinary 
tire begins to look like this. Centrifugal force 
the natural flattening of the tread where 
touches the road cause this strange weaving 
action, which engineers call a standing wave. 
Such flexing builds up inside heat in addition 
to that from hot highways. Separation or “chunk- 
ing out” of the tread results. 
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BORON FOR ZIP FUELS comes mined : » from surface, 2 
under abo dn s in California, 
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‘Zip’ Fuels 
Pack More 
W-H-O-0-S-H 


Burning hotter than petroleum fuels, 
man-made propellants will lightanew 
fire under our planes and missiles 


|ANTASTIC high-energy propellants will 

soon be driving our jet planes and air- 

breathing missiles. Nicknamed zip fuels, 
they'll make our defense surer and our power 
of retaliation more to be feared. 

In contrast with conventional aviation fuels 
from petroleum, the new ones are synthetic 
chemicals, These man-made propellants pack 
far more heat energy into a pound of fuel— 
and into a cubic foot of it, too. Consequently 
the aircraft using them will be endowed with 
correspondingly greater range, speed, or pay- 
load capacity. 

The most spectacular of the synthetic fuels 
burn with vivid green fire, and spew out a 
white cloud from the exhaust, They contain 
boron, a chemical element obtained from borax. 
In its pure elemental form, it is a shiny black, 
hard and brittle solid. 

So new that their names aren’t yet in the 
dictionaries, these “exotic” fuels are put to- 
gether from scratch by man. One of them is a 
liquid called pentaborane. Malodorous but 
potent, it yields more than half again the 
energy of standard JP-4 jet fuel, weight for 
weight. Another with a pungent but more 
agreeable smell is a white crystalline solid 
known as decaborane, Both, pentaborane and 
decaborane are chemical compounds of boron 
and hydrogen, answering to the formulas B.H, 
B, Hj, respectively. 

Making them has proved more of a trick 
than these deceptively simpie formulas might 
suggest; pilot-scale production of decaborane, 
for example, began only last spring, at a Hen- geen FLAME is striking feature of boron- 
derson, Nev., plant. Starting in turn from based zip fuels. Tint simulating it is su- 
materials like these, however, chemical wiz- perimposed on photo of Air Fores 
ardry already has produced more sophisticated t0und-to-air Bomare interceptor missile, 
boron fuels, of closely guarded formulas. eae of ospens tor it thats toe 

Already being shipped to the Air Force is rocket booster) propel s:smare. 
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Will this formula 
yield a new fuel? 


e 


a liquid boron-based propellant named 
HEF, for high-energy fuel. It has a 
brown color resembling watered-down 
maple syrup and comes in two forms, 
nd HEF-3, both of secret com- 
on. Its performance is reported so 
sensational, increasing the range of air- 
breathing-engine craft by something like 
40 percent, that the Air Force wants 
all it can get. Developed by the Olin 
Mathieson Chemical Corporation, HEF 
currently is being made in a $5,500,000 
plant at Niagara 
000,000 plant due for 
completion within 20 months will bring 
really big-scale production. 

Another boron fuel named HiCal, 
which sounds like a vitamin and should 
prove so for jets, has been developed for 
the Navy. It’s expected to deliver 40 
percent more energy than the same vol- 
ume of conventional fuel, with corre- 
sponding gains in speed and range. All 
that has been revealed of its makeup is 
that it contains boron, hydrogen and 
carbon. Its maker, the Callery Chemical 
Company, has just broken ground for a 
$38,000,000 HiCal plant at Muskogee, 
Okla. The Navy calls its high-energy 
fuel program Project and so the 
Phrase, zip fuels, has come into general 
usage. Other armed services and Cal- 
lery’s competitors understandably might 
favor some other term, but have yet to 
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A POSSIBLE HIGH-ENERGY FUEL is handled in a nitrogen 
chamber, lest contact with air ignite 
experimenter is putting some into a 

er how sensitive it may be to exploding upo 


New York Ui 


come up with any as concise and apt. 

Encouraged by the success of its proj- 
ects to obtain chemical super-fuels, the 
Defense Department now is spurring the 
development of engines and aircraft to 
make the most of them. It’s pushing 
Boeing and North American for im- 
proved designs for a “chemical” bomber, 
the WS-110A—so called because the 
craft will be driven by one of the new 
fuels. There's been speculation that a 
high-energy propellant might be able to 
send a bomber across the ocean and back 
without refueling. 

Nature’s best liquid fuel, petroleum. 
even in the refined forms of kerosene or 
gasoline—is much too heavy and bulky 
for a two-way transoceanic trip. Nature's 
best solid “fuel,” uranium, promises un- 
limited range but has still to be har- 
nessed to aircraft in a practical way. 
Man-made zip fuels provide the needed 
way to boost range, right now. 

‘Their high energy has important alter- 
native uses. Zip fuels permit reducing a 
vehicle's fuel-tank space without crimp- 
ing range. They make it possible to 
lighten fuel load, and thus increase 
speed. Because they burn more quickly 
and in less space than petroleum fuels 
do, they offer the possibility of shorter 
and lighter engines. 

They raise problems, too. They burn 
so hotly that designers will have to pro- 


A zip fuel is made— 
in lab, then in plant 


vide special combustion chambers, of 
new alloys or other materials able to 
withstand extreme heat. And so far, zip 
fuels appear unsuited as primary fuels 
for turbojet engines; their solid or liquid 
combustion products would quickly gum 
up a turbojet’s turbine blades. However, 
the turbojet’s afterburner is essentially a 
ramjet, with no moving parts. A dirty 
exhaust doesn’t hamper a ramjet a bit. 
So jet afterburners can use a zip fuel, 
with the tremendous boost in power that 
it keeps on tap for all-out performance. 

Where does the zip of the new fuels 
come from? The energy of a fuel, which 
determines how much thrust it produces 
when it burns in a jet engine, depends 
largely on its heat of combustion. This 
heating value is measured in British 
thermal units, or b.t.u.’s, per pound of 
fuel. (One b.t.u. is the amount of heat 
that will raise the temperature of a 
pound of water one degree Fahrenheit.) 
Aviation gasoline contains about 18,500 
b.t.u.’s to the pound; kerosene and JP-4 
jet fuel, about 18,000. “High energy” 
designates fuels in the range of 25,000 
b.t.u.’s per pound and up. 

The ideal juel—if heating value were 
all that mattered—would be pure hydro- 
gen, which tops the list by a wide margin 
with 52,000 b.t.u.’s per pound. But to 
serve as fuel it would have to be kept 
liquefied, a difficult feat. 

Fortunately hydrogen can be locked 
into liquid or solid form, for use as fuel, 
by combining it with other elements. 
Nature does it with carbon, in making 
the hydrocarbons of petroleum fuels. But 
for a high-energy fuel, the added element 
itself must have a high heating value, 
and carbon’s modest 13,000 b.t.u.’s to the 
pound falls short of requirements. 

The logical thing would be to work 
downward from hydrogen, in the list of 
heating values of the elements, and 
chemists have done just that. First they 
came to the metal beryllium, which 
yields about 29,000 b.t.u.’s to the pound 
when it burns. But beryllium was rela- 
tively scarce and difficult to refine, and 
toxic, too. So researchers for the Air 
Force and Navy projects passed it over. 

Next came boron, with 26,000 b.t.u.’s 
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STRAIGHT TALK TO PARENTS 


How Well Does Your 
Youngster’s School 
Teach Science? 


The future of your child demands solid training in 
the sciences. Is he getting it? Here’s how to tell 


By John Kord Lagemann 


way in a world where science turns 

the wheels, To help him climb 
toward success he needs sound training 
in science and mathematics. But the 
schools in your town may not be giving 
it to him, Many—perhaps most—U. S. 
public schools do not. There's nothing 
your youngster can do about it. But 
you and your neighbors working together 
can do a lot. 

You don’t have to be an educator or 
scientist to size up the science and 
math instruction in your school. It takes 
only common sense and some facts to tell 
the difference between good teaching and 


Yow! youngster has to make his 


Enlist the help of the Parent-Teachers 
Association and other groups in your 
town—and don’t be afraid to ask the 
questions suggested here. Good schools 
welcome your interest, give you straight- 
forward answers, admit weaknesses. Poor 
schools fumble not only in dealing with 
youngsters but with parents as well. 

What to ask. Grade your school on 
nine major points and you can fill out 
the PS “report card” (p. 92) that re- 


Next month: Science Labs 


veals where you stand on science instruc- 
tion. The points: 

¢ Are the right courses offered? 

How many students enroll in them? 
How effective is guidance? 

How competent are the teachers? 
How are the laboratories? 

How up-to-date are books? 

How is science made interesting? 
Are national standards met? 

How well do its graduates make out? 

You may be shocked at what the report 
card shows for your school. Science 
teaching in much of the U. S. today is 
inferior. But to correct faults you must 
find them. Here’s how to do it. 

Courses. First off, your youngster has 
to get the right subjects at the right 
times. The si curriculum nowa- 
days goes like this: 


Grade Science Course Math Course 
7,8 general science arithmetic 
9 general science algebra 
10 biology plane geometry 
i chemistry intermediate 
algebra 
12 physics solid geometry, 


trig, or advanced 
algebra 
Notice the absence of science before 


How good are the science labs in your schools? They're essential to the 
education of your youngsters. But because they make heavy demands 
on budgets and teachers, they are often slighted. Next month, PS will 
report on ways to size up the lab situation in your school system. 
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Report card rates your school’s science teaching 


EXCELLENT! GOOD 


PASSABLE | FAILING 


1, COURSES 


2. ENROLLMENT 


3. GUIDANCE 


4, TEACHERS 


5, LABORATORIES: 


6. BOOKS 


7. SCIENCE-MINDEDNESS 


8. ACCREDITATION 


9. GRADUATE PERFORMANCE 


grade 7. Most elementary schools only 
give a taste of science in reading or 
social-studies courses. Many educators 
believe that they should be teaching 
elementary science each year along with 
the three Rs. 

your school 
must offer at least the minimum “‘stand- 
ard” science-math curriculum. Most 
large schools, covering the bulk of U. S. 
school children, do. According to the 
U. S. Office of Education, 89 percent of 
high-school students have the oppor- 
tunity to study advanced math, 93 per- 
cent can study plane geometry, 97 per- 
cent can study biology and 94 percent 
can study either physics or chemistry. 
Youngsters who attend small schools are 
not so lucky. They make up a small per- 
centage of all students, but still a large 
number. About 400,000 youngsters, for 
example, attend those high schools that 
lack either physics or chemistry. 

Don’t be content with a mere list of 
courses. Find out if they are presented 
in a planned sequence from kindergarten 
on. This avoids rehashing the same mate- 
rial in different classes, and aims for 
logical development of knowledge. Third 
graders should learn some algebraic con- 
cepts, for example. Math should be 
closely geared to science courses. 

Any principal will tell you he’s all 
for such an integrated study plan. Ask 
to see it. Unless it’s in writing, it’s use- 
less. Boost your schools’ grade a notch 
if they do use a written study plan. 


92 roputak science 


Enrollment. Today, more kids than 
ever study science—but they're still far 
too few. While 73 percent of 10th 
graders study biology (required in many 
schools), only 32 percent of 11th graders 
take chemistry, and a small 23 percent of 
12th graders take physics. 

What are the figures for your school? 
Unless they're considerably above the 
national averages just noted, the science 
enrollment rates only “poor” to “fair.” 

Guidance. Many educators say that 
all youngsters should take at least two 
years of science and two years of math 
in high school. And a student interested 
in becoming a scientist, engineer or 
technician in any field’ needs every 
science and math course in the curric- 
ulum. Most youngsters don’t know this 
and need help in picking courses that 
jibe with abilities and vocational plans. 

Who tests and advises pupils in your 
school? The adviser should have a 
knowledge of science and be acquainted 
with job requirements in technical fields. 
Yet only one in 10 school counselors 
has any science background. 

Your school gets a “passing” mark on 
guidance if each student has access to at 
least one science-trained counselor. 

Teachers. This is the squeeze. The 
number of children to be taught has in- 
creased by a fifth since 1950. In that time, 
the number of newly certified science 
teachers has decreased 50 percent. “In 
science there are more part-time teachers 
than full-time ones,” says Atomic Energy 


Commissioner Lewis L. Strauss. “One- 


How can you tell if a science or math 
teacher is well qualified? Use the same 
bases good schools use when hiring him: 

Does he know his subject? A high- 
school science teacher should have a 
master’s or doctor’s degree in his subject. 
A grade-school teacher should have at 
least a bachelor’s degree. 

Is he certified? And to teach science 
or math, not some other subject. 

What's his teaching record? Find out 
how long he has taught science and math. 

Does he keep up with his profession? 
It’s a good sign if he belongs to a profes- 
sional organization such as the National 
Education Association or National Sci- 
ence Teachers Association, and attends 
its conferences. 

Is he continuing his education? Un- 
fortunately, 80 percent of science and 
math teachers are so poorly paid that 
they have to work summers. But 24 
universities now offer summer jobs as 
research assistants in science labs. Sum- 
mer workshops are also offered by the 
National Science Foundation, General 
Electric, Westinghouse, Shell’ Oil and 
other large corporations. A good teacher 
also “follows the literature” in his field. 

How does his class score on standard 
achievement tests? In better schools, 
each class is tested in each subject to 
see how it stacks up against the national 
average. Ask the principal to show you 
scores for the last few years. They 
should be considerably above the national 
average, which is very low. 

Is he enthusiastic? This is most im- 
portant. If possible, visit the classroom 
and see for yourself. One clue to an 
enthusiastic science teacher is the number 
of his students who enter (not necessarily 
win in) science fairs, essay contests and 
other extracurricular science events. An- 
other clue is the popularity of his class. 

If your school officials say they just 
can’t get qualified teachers, find out if 
the officials are doing their part: 

Are they paying enough? High schol 
teachers nationally average only $4,600 
year. Your school should offer more 
than the going rate in your area, which 
may be different from the average. 

Continued on page 228 
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Huge Tunnel Built 
Like a Double- | 


Largest of its kind ever attempted, a vehicular 
tube soon to span Baltimore’s harbor will top the 
boldest feats of its famous engineer-designer 


Barreled Shotgun 


By Ira Wolfert 


OMETHING big is about to happen 

in the staid old city of Baltimore. 

Here is a preview: A broad express 
highway speeds you over railroad tracks, 
canals and city streets through downtown 
Baltimore toward the harbor. Suddenly 
the pavement dips, swoops toward a great 
portal, “Turn out your lights,” a sign 
commands, You do, and drive into a 
chamber of many wonders. It shines with 
a pearl-colored light. 

‘Overhead, ocean-going vessels pass by. 
At some points, the thrashing of ef thele 
propellers is not much more than a ceil- 
ing’s height above you. Yet they might 
be on another planet for all you know of 
them, You are in an incredible structure, 
the new $66,000,000 tunnel under Balti- 
more’s harbor.’ When the 17%4-mile 
throughway of which this tunnel is a 
part is opened to traffic next December, 
you will be able to drive through Balti- 
more, which used to be one of the worst 
traffic tangles impeding north-south traf- 
fic, without running into a single cross 
street—or ship. 

With Baltimore’s, there are now 16 au- 
tomobile highways’ that go underwater 
for distances great enough to require tun- 
nels rather than underpasses—one in 
England, one in Belgium, one in Holland, 
one connecting Canada’ and Michigan, 
the rest entirely in the United States. 

‘The man who made these fantastic con- 
structions possible is Ole Singstad, once 
a Norwegian farm boy, now a resident of 
‘New York, where more underwater tun- 
nels have been built than in the rest of 
the world combined. Ole—as he is called 
by all but his closest associates, who call 
him Mr. Singstad—designed the oldest 
underwater automobile highway opened 
30 years ago to connect New York and 
New Jersey. He has spent the last three 


years putting together the newest. In the 
intervening years he has designed, built, 
or been consulted on almost every great 
underwater highway that has been con- 
structed or proposed. Recently he was 
informally approached for advice by per- 
sons representing American interests in 
the proposed Channel tunnel between 
England and France. 


TRENCH METHOD (top view) dispensed with 
shield to build 7,650-foot Baltimore Harbor Tun- 
nel, carrying four lanes of traffic in twin tubes 
made by joining n sections (lower view). 


In 1919, when Clifford M. Holland un- 
dertook the task of building the first auto- 
mobile tunnel, even so far-questing a 
moon-shooter as Thomas A. Edison felt 
there was no way to design a tunnel that 
would be safe for motor traffic; gasoline 
fumes would pile up dangerously in an 
enclosed underground space. Singstad, 
then 37, was still a relatively unknown 
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With mighty splash, completed tunnel sect 


engineer. But Holland had once built a 
New York subway tunnel from Singstad’s 
designs. He went to him and said, “De- 
sign an automobile tunnel for me’ 

Singstad hesitated. While he was think- 
ing about it, he went for a ride on the 
ferry across the Hudson River. As the 
boat approached Canal Street, the site 
of the New York end of the proposed tun- 
nel, he looked across the wide stretch of 


Floating tunnel sections ride progressively lower in water as concrete is added. When buoyancy 


‘sealed at ends—slides down way 


water to Jersey City. How could he lick 
the problem of ventilation in a traffic 
tunnel under the river bed? 

A tunnel for electric trains is rela- 
tively simple to ventilate, for the train 
itself acts as a piston—pushing the air 
out ahead of itself, drawing it in behind. 
Nor do electric trains give off carbon 
monoxide. Singstad knew what he was in 
for, but the challenge of designing a high- 


way under the deep Hudson River bed— 
and making it safe despite hundreds of 
gasoline motors belching a flood of mur- 
derous fumes—was too great to pass up. 

The U. S. Bureau of Mines made a pro- 
totype tunnel for Singstad; cars and 
trucks were run through it at varying 
speeds, grinding up grade, coasting down, 
and their exhaust gases were measured. 
Yale University built a brick garage for 
him, jacked up a flivver and substituted 
propellers for the rear wheels. Then vol- 
unteer students, carefully watched and 
tested, breathed the fumes in precisely 
measured doses. At the University of Illi- 
nois experiments were conducted with 
fans and ducts. 

The answer was finally arrived at: A 
human being, they found, could safely 
tolerate only four parts in 10,000 of car- 
bon monoxide in air he breathes for one 
hour. Singstad had to assume that mo- 
torists might be in the tunnel as long as 
45 minutes. This meant that wind would 
have to be blown through the tunnel at 
60 miles an hour, sucked out at the same 
rate. But winds of such force would be 
a hazard in the tunnel. Furthermore, 
there was the question of fire. What 
happens when you fan a gasoline fire with 
a 60-mile-an-hour gale? 

Singstad pondered the problem, then 
designed a tunnel three floors high. On 
the main floor would be the highway. Un- 
derneath would be a cellar through which 
fresh air could be blown at high velocity. 
The third floor would be an attic through 
which the heat and gases could be sucked 
out as fast as they rose. To enable the 


is reduced just past the zero point, derricks lower the tunnel section to bottom, 


structure to inhale from one hurricane 
and exhale into another, he cunningly 
designed openings onto’ the enormous 
winds above and below. On the main 
floor he controlled the air currents rising 
from cellar to attic. They had to be mild 
and yet strong enough so that in the case 
of a fire, when the cars stopped moving, 
the air would go straight up, confining 
the fire to roughly the space of a single 
car length. 

The new-style tunnel solved the venti- 
lation problem, but created another one. 
‘The three floors together made a tunnel 
larger than any ever attempted before 
under the Hudson. 

All tunnels under the Hudson are 
shield-driven. A tunnel shield is a great 
metal cylinder, hollow, with a diameter 
slightly larger than the tunnel’s. As 
it is driven forward by huge hydraulic 
jacks, earth is removed through it and the 
tunnel is erected inside it, ring by ring. 
‘The tunnel progresses like a worm eating 
its way through the earth. 

‘To balance the pressure of the immense 
tonnage of the water above, compressed 
air must be pumped in. And the pressure 
has to be calculated to a nicety; too little 
might let the Hudson come tumbling in 
the bottom of the shield, too much might 
blow the dirt out of the shield up through 
the water. 

In building the Holland Tunnel, Sing- 
stad had to use four shields. Among other 
things he had to deal with the fact that 
the shields could not travel on a straight 
line, At the banks of the river each pair 
had to be tilted to cut their way down- 


(how 


ward, creating great variations in pres- 


sure, 

Holland died before the tunnel was 
half done—of overwork, say his associ- 
ates—and Milton Freeman, who succeed- 
ed him as Chief Engineer, died three 
months later. The job of bringing the 
blueprints to life fell to Singstad. 

The official opening was on November 
12, 1927—a Saturday, chosen because 
commercial traffic would be light. The 
ceremony was held at four p.m., but the 
tunnel authorities, made nervous by dire 
predictions about the new structure, 
would not allow cars through until mid- 
night, when they could be 
sure traffic would be at the 
lowest ebb. 

‘The speeches over, Sing- 
stad walked into the tunnel 
alone. Suddenly he was 
conscious of a_ shuffling 
sound in the distance. It 
was like an ocean that had 
broken out to search its 
way through a city. The 
sound became a roaring and 
he jumped to the elevated 
sidewalk in alarm, But in a 
few moments he realized 
that the sound was coming 
from the people for whom 
he had built the tunnel. 
Prevented from driving 
through it, they had parked 
their cars and were walking 
—a three-mile round trip. 
Women were carrying 
babies in their arms, he re- 
members, and an army of 
citizens ‘filled the tunnel 
from side to side. Racing in the van was 
a legion of small boys, hooting, howling, 
leaping to bugle the joy and wonder that 
everybody felt at being alive under a 
river. 

Singstad’s Holland Tunnel design of 
more than 30 years ago is still the stand- 


tube is Ole Sin 
of U. S. tunnel 


(Photo: Engineering 


Now he is pioneering again—in Balti- 
more harbor. 

Baltimore wanted two tunnels, each 
7,650 feet long, each carrying two lanes 
of traffic in opposite directions. Singstad 
and his engineers made calculations and 
discovered that the job would be like 
building two sets of five Empire State 
Buildings, bolting them together, and 
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DESIGNER of the Baltimore 


burying them in the bed of the harbor. 
More than 5,200,000 tons of earth would 
have to be removed, and in their place 
would go 38,000 tons of steel, 1,300 miles 
of electric wiring, 585,000 tons of con- 
crete. (The Empire State Building in its 
entirety weighs only about 365,000 tons.) 

Singstad decided that millions of dol- 
lars could be saved by dredging a trench 
in the river bed and laying a prefabri- 
cated tunnel in the trench, instead of 
driving a shield under the bottom. Trench 
tunnels are rare but not new. As far back 
as 1925, Singstad had been consulting 
engineer on the first automobile trench 
tunnel—the Posey Tube 
under the Oakland, Calif., 
estuary. 

Depending on several 
things, he explains, the 
trench method may or may 
not be the more economical. 
Current too swift for safe 
handling of the large and 
heavy trench-tunnel__sec- 
tions, which must be floated 
to their sites and sunk into 
place, would be one factor 
favoring a_ shield-driven 
tunnel; others include heavy 
harbor traffic, and preva- 
lence of fog, both causing 
risk of collision between 
ships and floating tunnel 
sections. 

‘At Baltimore everything 
favored a trench tunnel. 
But none the size of the 
proposed Baltimore Harbor 
‘Tunnel had ever been at- 
tempted. 

Success in building a trench tunnel 
depends on achieving what soil mechan- 
‘ics call ‘the angle of repose.” If you dig 
a trench in the earth and make sure the 
sides slope down to the bottom at the pro- 
per angle, you need no wall to, keep the 
trench from falling in. Each type of soil 
has a different “angle of repose,” and if 
you respect it in your digging, the trench 
can go to any depth, can be filled with 
water and the water ridden over by ships, 
heaved around by storms, shoved and 
roughed up by floods and hurricanes. 
The earth in the sides of the trench will 
remain motionless, and the trench itself 
will stay put. 


ingstad, dean 
uilders. 
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Sizing Up Those New 
Little GM Imports 


Britain’s Vauxhall Victor and 
Germany’s Opel Rekord join the 
foreign economy-car parade 


By Erik H. Arctander 


climb of European car sales in this 
country, General Motors a few weeks 
ago jumped’ into the business with both 
feet. Vauxhall Victors, made by GM’s 
British subsidiary, rolled into Pontiac 


Frain st impressed by the upward 


Detroit si 


ling 


showrooms; Opel Rekords, from its West 
German branch, showed up at Buick 
dealers. 

GM styling gives the Victor and Rek- 
ord an American appearance that lets 
them blend easily into the U. S. auto- 
motive landscape. But under the sheet 
metal perk engines that deliver strictly 
European economy. 

Both cars have short-stroke, four-cyl- 
inder overhead-valve engines ‘that turn 
up a bit more than 50 hp. They scoot 
along at a 75-m.p.h, maximum and get 


es the Vauxhall Victor's English sheet metal a strong American a 


LAST-MINUTE STYLE CHANGES lowered, widened 
and lengthened the original Caravan station 


about 30 miles on a gallon. Larger than 
the Volkswagen, smaller than the Ram- 
bler, the two cars are within inches of 
each other in such dimensions as wheel- 
base, length, width and height. 

GM is aiming at an $1,800 price tag 
on them. Whether this wishful plan suc- 
ceeds depends on which accessories the 
Pontiac and Buick divisions make stand- 
ard and which optional. 

Driving the Vauxhall Victor, first of 
the cars available in this country, is like 
driving a pint-sized Detroit product with 
a British accent. You turn the ignition 
key 4o stiirt (there’s a manual choke for 
cold weather) and the engine fires so 
quietly you barely hear it. 

First’ gear is in the usual position 
on the steering column. The car steps 
out briskly in that rather high ratio 
(3.19:1), winding up to 20 mph. if 
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wagon and Rekord sedan bodies for U.S. sale. 
Now they're slightly larger than the Victor. 


you let it. Not until then does the en- 
gine’s protest break through the excel- 
lent soundproofing. Second, also high at 
1.64:1, doubles the pace to 40 m.p.h., 
and the top gear, a direct drive, pushes 
the needle to 70 without fuss. Anything 
more takes time. The Victor needs 18 
seconds to accelerate from zero to 50 
m.p.h. 

On the low-speed side, the car will 
putter along happily at 15 mp.h. in high 
—on level ground. Hills, however, are 
as much of a chore for the Victor as 
they are for other small-engined imports. 
Still, the 2,188-Ib. Victor has it over most 
of these: Its 55-hp. engine pulls only 40 
pounds per horsepower—compared, for 
example, with the Volkswagen's 45 (1,609 
Ib. and 36 hp.). 

‘Steering is light and quick (only 3.8 
turns of the wheel lock-to-lock, compared 


WRAPAROUND WINDSHIELD, fender lines and 
wheel openings put GM stamp on Victor. These 


with Chevy’s 5.3). The brakes haul the 
car up sharply and smoothly—thanks, 
probably, to a racing-type layout that 
uses two cylinders with two leading shoes 
on each front wheel. Rear brakes follow 
the usual leading- and trailing-shoe ar- 
rangement with a single wheel cylinder. 

You can throw the Victor around a 
corner with more assurance than most 
American sedans. But several of its 
smaller competitors corner with less body 
lean. Firm suspension gives the car a 
solid, though comfortable, ride; conven- 
tional coil springs are up forward and 
leaf springs aft. Anti-roll bars on the 
front end help dampen sway. 

Visibility is something the Victor has 
plenty of, thanks to large wraparound 
windows front and rear. A really spa- 
cious trunk makes up for rear doors that 
don’t open quite wide enough to load 


other and smallest Chevy 


‘CHEVROLET ONE-FIFTY 


Engine displacement (cu. uti oar 


plus liberal chrome, sculptured body panels and 
bumper design make it look at home in U. S. 


INSTRUMENTS AND INDICATOR LIGHTS are 
grouped around the speedometer for easy view- 
ing. Short-throw manual shift and_turn-signal 
lever are on the steering column, The heater- 
defroster works fine, once you figure out how 
to operate it: An under-dash toggle switch turns 
it on or off. Other controls are also unmarked, 
Clutch and brake pedals are suspended. 


SPACIOUS TRUNK is larger than on most small 
cars. Counterbalanced lid opens easily, fits well, 
but may take a strong arm to close full 
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large bundles or baby gear through. 
Head- and leg-room match Chevy meas- 
urements; but in either seat two's com- 
pany, three’s a crowd—Victor lacks 10 
inches of Chevy’s hip and shoulder space. 

The Opel Rekord has been face-lifted 
for its American debut. It sports a 
Buick-style spear along its flanks. Front 
and rear windows have been wrapped 
around farther and the dash has been 
brightened up. A squatter air cleaner 
fits under the newly flattened hood; 
otherwise the engine remains unchanged. 
Re-design added 11 pounds to the Rekord. 

With slightly less displacement and a 
lower compression ratio, the Rekord en- 
gine puts out 51.3 hp. compared with the 
Victor’s 54.8. The Rekord, however, 
weighs in 193 pounds lighter. “This helps 
explain why it gives 34.6 miles to the 
gallon at 35 m.p.h., somewhat better 


than the Victor's 29.2 m.p.g. at 30 m.p.h. 

Like the Victor, the Rekord boasts a 
big trunk, double leading brake shoes on 
the front wheels, coil-and-leaf-spring sus- 
pension, three synchro-meshed speeds, 
5.60 by 13 tires, 34-foot turning circle. 

There won't be much to choose be- 
tween the two newcomers except styling 
—until they can build their own Ameri- 
can reputations. Establishing a name 
will take a while, since first shipments 
are planned at the rate of 1,000 each per 
month. Shipping shortage or demand from 
other countries could cut this sharply. 

Dealers in the North Atlantic states 
will be supplied first, then those on the 
West Coast and finally those in between. 
With 4,000 Pontiac and 3,500 Buick out- 
lets in the country it may be some time 
before Victors and Rekords percolate 
around generally. 


SMALL AND UNCROWDED by American stand- 
ards, engine compartment is almost empty 
on the right side, except for a windshicd- 
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washer bottle. Battery is 12-volt; air cleaner 
overshadows the engine. A trouble light is 
clamped on the hood for fix-it-yourselfers. exp 


ewan 


Will Soma Travel 
Lengthen Life? 


youmy have seen the advertisement 
above in an issue of (appropriately) 
Time magazine. Why should Martin pay 
$12,500 to pose such an esoteric question 
to the public? 

The reason is that the problem of speed 
vs. time no longer is a matter for Ein- 
steins. With rockets and satellites bris- 
tling all over, it becomes practical to know 
for sure whether time (hence life) is 
affected by speed. 

‘The answer seems to be a definite yes. 

The faster any material body travels, 
the longer its life span by terrestrial 
standards. At a speed of around 160,000 
miles a second, you could take a space 
flight lasting 10 years by earth reckon- 
ing, yet age only five years. If you could 
travel at essentially the same speed as 
light, you could make a round trip 
through the universe in 42 years; the earth 
meanwhile would have spun through 
four billion years. 

Dreamers and story writers suspected 
this long before Einstein “proved” it. 
A century ago, for example, novelists 


were concocting plots in which people fled 
the earth so fast that they caught up with 
history. In one French brainstorm, the 
hero’s soul was transported to a star 70 
light years away. When it landed there 
(this was in the 1860s), the star’s inhabit- 
ants—who could observe the earth— 
were busily watching the French Revolu- 
tion of 1793. The light rays from that 
bloody event were just getting there. 

What’s wrong with all such fictional 
concepts is that: 
© Nothing tangible can travel faster than 
light (186,000 miles per second), so— 
© Chasing the reflections of history isn’t 
what enables you to beat the clock. 

What does happen, though, is this: 

© An increase in speed slows time. The 
faster a clock moves through space, the 
slower its works run. 
© As this happens, all physical, chemical, 
and biological processes slow down. Your 
watch and your heart tick more leisurely. 
You wouldn’t be aware of it on an inter- 
planetary flight, because your environ- 
ment would ease up in synchronization. 
But once back to earth—with its slower 
speeds and faster time—you'd be shocked 
at how much had happened while you 
were gone. 
e The direction of your ultra-speedy 
journey doesn’t matter. You don't have to 
fly straight away from the earth to invoke 
the phenomenon. You could do it just as 
well coming toward the earth—or whirl- 
ing around it, for that matter. It’s speed 
that counts. 

Lately scientists have tested the theory 
physically with a clock. They couldn't 
whirl a Big Ben around in space, of 
course, but they did have a handy sub- 
stitute—the meson. 

Mesons are tiny particles of matter 
that cosmic rays create high in the atmos- 
phere and send shooting to earth at ex- 
ceedingly high speed, near the velocity of 
light. Mesons are clocks because they 
“decay”—change into other particles. 
How long it takes them to decay—their 
normal life-rate—has been measured. 

Does a moving meson decay slower 
than a stationary meson? Does its speed 
of motion make its life-clock slow down? 
Scientists compared the lifetimes of fast- 
moving and stationary mesons. The con- 
clusion: yes. A meson in flight lives about 
15 times longer than a meson at rest. 

You can indeed put the brakes on time. 
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When the veils are snapped off Chrysler Corporation’s 
1958 cars this month, the focus of interest among 

mechanically minded viewers will be a revolutionary new engine. 
Here are the facts—how it came to be, and why 


The Inside Story 
on Chrysler’s New V-8 


UPLED to the black bulk of the 

dynamometer was 638 pounds of 

new engine, a compact V-8 on 
which rode a multimillion-dollar gamble. 
Lab technicians and engineers caught 
their breath as the starting button was 
pressed for the first time. 

‘The engine fired, and stalled. Again 
it was cranked. This time the engine 
caught, settled down to a brisk idle. Eyes 
went to the gauges. Ears strained for 
piston slap, faulty tappets, the first au- 
dible hint of trouble. A’ skilled hand 
cracked the throttle wider. 

Chrysler's. new “B” engine, crash- 
programed for its 1958 cars, was making 
its first test run. For five tense minutes 
the men who had created it studied its 
pulse. 

‘Then, with one mysterious cough, it 
quit—and refused to start again. 

This was the crusher that followed 
months of taut effort beginning in Jan- 
uary, 1956. It was then that Chrysler 
brass had told its engine-development 
team: “We need a new engine for the 
1958 Dodge and De Soto. It has to be 
lighter but pack more horsepower than 
our: 1957 engine. It must be easier to 
service, more economical to build. You've 
got 18 months to get it into production. 

Usually it takes three years to design, 
test and tool up for a new engine. “This 
one,” says Bob Rarey, Assistant Chief 
Engineer for engine design, “we began 
tooling while it was still only on paper.” 

‘The deadline was met. By June of this 
year the “B” engine started rolling off 
the production line. Yet it has more rad- 
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WHICH ENGINE IS THE REAL ONE? A woode: 
mockup (above) helped Chrysler engineers plan 


ically new features than any engine in 
Chryster history. 

Why make a new one, when retooling 
costs millions? Because there are limits 
to improving an engine you already have. 
From 1953 to 1957 the displacement 
(and so the power) of the Dodge engine 
was pushed from 241 to 325 cu. in. It was 
done by boring the cylinders bigger 
(which meant reducing wall thickness 
and water-jacket space) and adding an 
inch of metal to the top of the block. 

This extra cylinder length, plus a re- 
tooled crankshaft, increased the stroke 
and thus further boosted displacement. 
But it sacrificed the big advantages of an 
oversquare engine—one with a bore big- 
ger than its stroke. A short stroke cuts 
piston friction. A relatively large bore 
gives you room for big, fast-breathing 
valves. It was, Chrysler decided, time for 
a new engine. 

Basically this was to be a high-com- 


the placing of the many accessories that festoon 
any modern automobile engine. White unit on 


pression, oversquare V-8. As soon as the 
cylinder centers were laid out on paper, 
boring machines were ordered. The new 
block was given a deep skirt extending 
well below the main-bearing centers. 
This made it more rigid, permitted a 
shallower oil pan that is — to press— 
and to take off for servicii 

A flange was cast on the block to elimi- 
nate the aluminum adapter formerly re- 
quired for mounting the torque converter. 
That saved an expensive extra part as 
well as the work of attaching it. 

“But what happens to your horse- 
power-to-weight ratio with ail that extra 
iron in the skirt and the flange?” I asked. 

“We save weight in the new heads,” 
Rarey answered. “They account for a lot 
of poundage in our older engines.” 

Different is the word for these cylinder 
heads. In them, Chrysler has at last 
dropped its domed combustion chamber. 

To boost compression with a domed 


ie 
the mockup but not on the actual engine (shown 
on this page) is the power-steering pump. 


head, you’d have to either put a dome 
top on the piston (which is costly, adds 
reciprocating weight) or flatten the dome 
curve, which would cut down on valve 
space and alter the ‘ideal shape of the 
chamber anyway. Instead, to get the 10:1 
compression ratio wanted, the chamber 
was made wedge-shaped and only about 
two-thirds as large as the cylinder area. 
This shape makes it feasible to put 
the valves in line, with their rocker arms 
on a single shaft instead of two (as re- 
quired for angled valves in the domed 
head). On a V-8, that saves two parts. 
Big water passages run close to the 
valve seats and stem guides. But the new 
head contains only one-third as much 
water as that of any comparable engine. 
To make it cool adequately, Rarey’s 
team planned a reverse series flow. 
From the pump, water was to enter the 
front of the block, flow through the cyl- 
inder jackets, then pass up into the head 
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NEAT TRICK. Intake 
(color) that covers tl 


faskets are a single piece 
tappet valley, eliminat- 
ing a separate cover and mounting ledges. 


at the rear of the block. From there it 
would: forward at high velocity 
through the head passages. This water- 
flow scheme was a calculated risk. If 
cooling proved faulty, the entire head de- 
sign and much expensive production tool- 
ing would have to be scrapped. 

‘Let’s stamp rocker arms to save ma- 
” the big brass said. In former 
engines, valve-rocker arms were malle- 
able iron castings, which had to be bored, 
bushed and radiused where they seated 
against push rods and valve stems. The 
engineers drew up what they wanted. 
Stamping experts had to learn a few new 
tricks to form the bathtub-shaped arms. 

Squeezed to shape from an almost cir- 
cular piece of metal, these have an accu- 
rately formed bearing surface that pivots 
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VALVE ROCKERS ARE NEW, the first stamped 

jory. They bear only on the 

feeds from 

the shaft to rod sockets and valve stems 

at ends of arms, then drains off the top of the 
head back into the tappet chamber. 


on the underside of the rocker-arm shaft 
(because of valve-spring tension, all the 
load is there, none on top). At one end 
of the arm, a socket houses the push rod. 
The other end is radiused two ways to 
bear on the valve stem. 

Oil pumped into the shaft is released 
from holes above the arm bearings. Sup- 
posed to flow toward both ends and 
lubricate the push-rod and valve areas, 
oil spilled off until the stamping was re- 
designed with lips at strategic edges. 

Meanwhile stamping techniques were 
being improved to make the bearing sur- 
faces more perfect. But these proved to 
be too good: They fitted on the shaft so 
well that oil could no longer feed out of 
it. The solution: shallow grooves leading 
from the oil holes. 

Earlier, engines had long—and expen- 
sively drilled—drain holes in the block 
to lead oil from the rocker chambers back 
to the crankcase. The new heads let oil 
drain off the top back into the tappet 
chamber. Net gain: no drilling cost, no 
blocks spoiled by wandering drills. 

The valley between the two blocks of 
a V-8 is usually closed by a cover. Why 
not, asked a member of the team, stamp 
the two intake-manifold gaskets from a 
single piece of metal and let the section 
between cover the tappet chamber? This 
saves another part. It also cuts weight 


THE HEART OF IT: New deep-skirt block runs 
right down to bottom of crank-web swing. Bore 
of the 350-cu.in. engine is 4 1/16", of the 
360-cu-in. version 4%". Stroke is 344”. Re- 
duced cooling-water capacity make the 
engine warm up more quickly in cold weather. 


and facilitates coring by doing away with 
the ledges that would otherwise be cast 
on the block for bolting down the cover. 

Stealing a trick from the stylists, the 
engineers had a wocden mockup of the 
engine built, and put it into a front-end 
car assembly. 

“That dummy engine was a working 
tool,” said engine design engineer Bill 
Weertman. “It showed us where we 
could hang the accessories, and what our 
clearances were.” In Detroit lingo “ac- 
cessories” are such essentials as the coil, 
fan, air cleaner and generator, as well as 
deluxe extras like the power-steering 
pump and air-conditioning compressor. 

When the engine quit on its first run, 
engineers and lab technicians conducted 
a glum post-mortem. The distributor-oil 
pump shaft had seized, shearing the pin 
that locked its drive gear on. Repairs 
were made and the engine again fired up. 
But almost at once a push rod pierced 
the socket in its rocker arm and the 
engine was down again. 

Such are the growing pains normal to 
any newly developed engine. Chrysler 
licked both these troubles for keeps. The 
shaft bearing was enlarged; deflection in 
the oil-pump housing that had caused in- 
terference with the oil-pump rotor and so 
side-loaded the shaft was found and cor- 
rected. Stamping and hardening tech- 


niques were improved to perfect the arms. 

Other problems had to be licked when 
the engine was running again. It is dis- 
quieting to look into the choke well of a 
carburetor and find it red hot. To remedy 
it, they had to cast an air-cooling passage 
into the exhaust crossover supplying car- 
buretor heat. Exhaust manifolds, which 
usually plague engine designers by crack- 
ing in strategic places, stayed in one 
piece. It was the intake manifolds that 
broke again and again, until every weak 
point was found and corrected. 

Piston slap, no part of a well-bred 
power plant, made a clatter while the 
engine was cold. Working all one week- 
end, technicians made new pistons to the 
designers’ specs. The slap was stopped. 
But a mysterious minor chatter gave the 
team some bad moments. Finally they 
traced it to the oil-pump relief valve. 

“It sort of growled at you,” Weertman 
recalled. “We took the thing apart—just 
a little cylinder, piston and spring—and 
stood around trying to figure out what 
was wrong with it.” 

The engineering sleuths decided that 
the piston was catching on the edge of 
the port at one end of its travel and in 
microscopic machining ridges left in the 
cylinder at the other. Chamfering both 
ends of the piston taught it better man- 
ners. 

Driveway mechanics will cheer some of 
the servicing features of the new engine. 
‘The distributor is high up in front, with- 
in easy reach. You can change the “lamp 
bulb” oil filter with one hand—just un- 
screw it and put in a new one. 

Horsepower is still secret as this goes 
to press, but Rarey brags that the engine 
came through its dynamometer runs with 
pleasing results. It will be made in a 
350-cu.-in. version for the Dodge Custom 
Royal and De Soto Firesweep, and as an 
option on all Plymouths. Bored out to 
360 cu. in., it will power the Dodge D500, 
De Soto Firedome, Fireflite and Adven- 
turer, Closest comparison, Rarey points 
out, is the 354-cu.-in. engine of the 1957 
Chrysler Windsor. It has a compression 
ratio of 9:25 to 1, weighs 721 pounds, 
winds up to 285 hp. 

‘The new 350-cu.-in. “B” engine weighs 
83 pounds less and has a 10:1 compres- 
sion ratio. Horsepower is being announced 
this month. It seems a fair bet that it 
will be 300-plus—Harry Walton. 
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How They Make 
a Hot Trumpet 


Master craftsmen, using hand tools and power machinery, 
shape sheets and tubes of brass into fine band instruments 


By Harry Samuels 
with photos by W. W. Morris 


jot” trumpet. Hammering, solder- 
ing, brazing—even molten pitch—all 
contribute to the warmth that transforms 
metal sheets and tubes into a shimmer- 
ing horn. 

Some 2,000,000 Americans who play 
brass instruments just for fun prefer the 
trumpet. Possible reason: It’s easier to 
play than the other units of the brass 
section (trombone, French horn, tuba, 
mellophone, etc. 

Trumpets sell for as little as $75, as 
much as $300. One big market as well 
as a big headache is provided by more 
than 60,000 U. S. school bands. 


I: TAKES a lot of heat to produce a 


It changes from flat to round and back again 
TRUMPET STARTS OUT as a triangle of sheet 


brass with curved sides. Hammered around a 
forming bar (below, left) it becomes a tube. 
The seam is brazed and the tube is rolled in 
a press (below, right) to smooth the 

joint, Another forming bar is used to bring 


‘The headache comes from a teen-age 
habit of downing a soft drink and candy 
bar just before band practice. Result: 
sticky valves, In the C. G. Conn plant in 
Elkhart, Ind., where these photographs 
were taken, professional musicians test- 
play every trumpet made. To simulate 
the rough treatment horns may receive 
from teen-agers, the musicians guzzle pop 
and munch candy between toots. 

By means of eight possible positions 
of the three valves, plus lip-and-breath 
control, a trumpeter can play two and a 
half octaves containing all the tones in 
a chromatic scale—the middle 30 black 
and white notes on the piano, plus a few 
in the cracks. The trumpets brilliant 
tone makes it a preferred instrument for 


the flattened tube back into the round again, 
The bell-shaped flare, which provides the de- 
livery end of the trumpet, is stamped from 
sheet brass and silver-soldered to the tube. 
During the soldering operation, extreme care 
must be taken to maintain an even temperature. 


Spiming gives the bell a slick, smooth shape 


TUBE WITH FLARE attached is called a bell. and speed as he squeezes bell over mandrel 
Spinner, one of many craftsmen needed to pro- chucked in lathe. Heavy wooden pole he is using 
duce band instruments, maintains steady force _ will be followed by a steel burnishing tool. 
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MOLTEN PITCH IS POURED into the bell (the critical inside diameter and keep 
small end of the tube is stoppered ) lowed collapsing during bending operation. 


to harden. Solid filling will mai tortion of the bore affects trumpet’s t 


Adding curves for the music to go’round 


BELL IS BENT around a special jig (left) while out. Subassembly of tubing and valve 

protected by its pitch filling. After bending, is soldered to the curved bell 

the bell is heated until all of the pitch is melted trumpet is now ready to be engraved. 
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Hands and machines perform precise jobs on trumpet 

HAND ENGRAVING is a traditional adornment — the brass"with hand tools."In the photo at right. 

on the flares of band inst is. The design above, holes are drilled in the pistons to ex 
lettering are transferred to.the,metal with tremely close toler These will he fitted 

carbon paper, and a skilled"engeayerventeinto into the trumpet in the final operation, 


X 


Pistons are installed and the horn is ready to blow 


TRUMPET 1S BUFFED and polished before pistons J. C. Hall, chief acoustical engineer for Conn, 
are fitted into valve cylinders. Otherwise pol- plays trumpet in a weird test room. Bulging 
ishing operation might upset the precise ft of walls and ceiling eliminate parallel surfaces, 
the piston within the cylinder. At right Dr. so that sounds have less echo distortion, 
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professional 
. Trumpeters 
e are shaking down a horn's valve action 
on a diet of soda pop and candy. They make 


music eight hours a day and are experts on 
every instrument of the brass section. Their 
higgest problem: collecting enough new music 
to play so the job doesn't become a bore. END 
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SUBMARINE TRIESTE, a “ship of 
the deep,” explores’ sea bottom 
miles below the surface. Flood 


lights illuminate the scene, since 
no daylight ever penetrates this 
region of eternal night. 


‘Ship of the 
Deep’ Probes 
Sea Canyons 


The Navy plans new adventures for a 
strange exploring craft that already 
has gone more than two miles down 


By Alden P. Armagnac 


YSTERIES of the deep will be probed for 
the U. S. Navy by the extraordinary sub- 
marine Trieste, the creation of the Swiss 

scientist Prof. Auguste Piccard, who has descended 
more than two miles beneath the sea in its 
windowed cabin. Just begun under American spon- 
sorship, a series of 15 deep Mediterranean dives 
will be made off the Italian coast by the zebra- 
striped craft, as a contribution to worldwide 
oceanographic r 
national Geop! 

With Prof. Piccard’s son Jacques at the controls, 
the Trieste will carry a succession of scientists 
on exciting undersea adventures. They'll cruise 
right into sea-bottom canyons to explore them at 
first hand. Their craft will be borne along in 
the deep-sea currents they want to chart. They'll 
spy on scientific apparatus that their colleagues 
lower from the faraway surface—sediment sam- 
plers, temperature probes, “bottom corers”—and 
bring back eyewitness reports on how effectively it 
works. Studies are planned of “underwater 
sound”—both the noises made by creatures of the 
deep and artificial sound signals. To be investi- 
gated is a “deep scattering layer” that gives the 
effect of a phantom bottom, in echo sounding. 

Ideally suited for deep-sea observations such 
as these, the Trieste maneuvers much like a bal- 
loon. To go down, it valves off lighter-than-water 
gasoline. To rise, it drops iron-shot ballast. Both 
are contained in a hull-shaped float, from which 
hangs the spherical cabin. 

To resist water pressure that would crush an 
ordinary submarine like an eggshell, the steel 
cabin has a wall of minimum 31-inch thickness, 
increasing to six inches around the two six-inch- 
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‘on crackproof window 
just seals it more tightly. 


Drawings, highly simplified for clarity, show the Trieste’s novel principles and features, 


thick windows. These conical blocks of 
Plexiglas are just plastic enough to form 
an excellent seal, when forced against 
their seats by pressure outside. The float 
is unaffected by pressure, which is equal- 
ized inside and out by bottom openings 
to the sea. 

‘Tanks supply oxygen, and an absorber 
removes carbon dioxide, while the cabin 
is sealed for diving. Electric controls, 
within, maneuver the craft. Floodlights 
on the float illuminate marine life and 
the sea floor. 

There is only one counterpart of the 
Trieste in the world—the French Navy's 
similar FNRS-3, also designed by Prof. 
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Piccard. Since 1953 the world’s depth 
record has seesawed between these two 
craft; at this writing the FNRS-3 holds 
it with a dive of 13,287 feet, while the 
Trieste has descended 12,467 feet. Be- 
fore their exploits, the record had been 
a 4,488-foot dive by the undersea ex- 
plorer Otis Barton, in a windowed steel 
sphere lowered on a cable. The limit 
had been set by peril of a cable’s break- 
ing, which increased with its length and 
consequent weight. Piccard removed 
this limit by doing away with the cable, 
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Who Says 
Teen-Agers Can’t 
Drive Safely? 


North Carolina students like this one are loggin 


Tarheel youngsters rack up an 
enviable safety record as they 
drive their own school buses 


By George J. Barmann 


Carolina are rolling up a safety rec- 
ord that provides a strong rebuttal 
to often-repeated charges of teen-age 
recklessness on our streets and highways 


G cesine school-bus drivers in North 


a remarkable 50,000,000 safe miles a year. 


[see “Who Are America’s Worst Drivers?” 
—PS, Jan. '57) 

This fall, the young North Carolinians 
are hauling approximate!y 600,000 of 
their schoolmates to and from classes. 
By June, they will have logged another 
50,000,000 miles, in all kinds of weather, 
on the roads that cut through the soft 
red earth and the high green pines of the 
Tarheel State. 

The teen-age drivers, 7,000 of them, 
run the largest pupil-driven school trans- 
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18-year-old bus driver goes to work—on her way to school 


HER ROUTE BEGINS AT HOME: Carolyn Smith 
Teaves her house to board the bus she drives 
herself. She keeps it parked in her driveway. 


portation network in the United States. 
They have given North Carolina—first 
state to turn over the wheel to youth— 
one of the best school-bus safety records 
in the nation. 

South Carolina, and a score of other 
states, notably in the South and South- 
west, according to the U. S. Office of 
Education, are following North Carolina’s 
leadership in some degree. They are de- 
veloping common sense and responsibility 
in the hot-rod generation. 

Girls, 1,100 of them, are on the North 
Carolina driving varsity. Their skill and 
judgment with the bulging, five-ton ve- 
hicles astonish motorists, and sometimes 
school authorities, too. 

Perhaps no one in North Carolina is 
more excited over the consistently good 
showing of the young drivers than Super- 
intendent James W. Wilson of the Meck- 
lenburg County System at Charlotte. He 
bosses the state’s largest school-bus fleet. 

The tall, 57-year-old educator, a civil 
engineer before he became a schoolman, 
sends out 193 buses every class day to 
the schools in his populous district. They 
carry 13,000 children back and forth each 
morning and evening, and travel a total 
of 6,855 miles every 24 hours. 

“Well, I declare!” Supt. Wilson said 
the other day, putting down the telephone 
in his office in the Mecklenburg County 
Courthouse. “That was a father, just 
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DONT lint wiTH THE DRIVER: Carolyn greets 
pair of fellow pupils with a smile as she 
stops to pick them up on the way to class, 


moved here. He said, ‘Mr. Superintend- 
ent, I don’t understand it. I took my 
boy to the bus stop this morning and 
there up behind the wheel of that big 
machine was a mite of a girl. Why, she 
couldn’t weigh 100 pounds. I don’t know 
if I can let my child ride that bus.’ 
I told him—don’t you worry about her 
size. We just haven’t noticed that size 
has much ‘to do with good driving.” 
Supt. Wilson has had experience with 
nothing but boy and girl drivers the last 
25 years. “I'm not sure I'd want adult 
drivers,” he says. “I've had some school 
principals, in other places, tell me all 
kinds of troubles about the adults. Pay 
is sometimes too low for good ones. The 
hours are awkward, and they have to sit 
around between trips. You might have 
to hire one, say, because his friends insist 
he needs work. Another, maybe, is re- 
tired and wants something to do.” 
North Carolina does employ adult 
drivers on school runs, but only about 
800. They usually are assigned to roads 
in the mountainous western counties. 
Pupil drivers get $22 a month—adults 
would expect many times that much— 
and, as Wilson points out, “The young- 
sters are going to school anyway. ‘That's 
$22 they just pick up on the way.” 
To hold these driving jobs, he says, 
pupils must be punctual as well as com- 
petent. Some of the best ones, it turns 


‘STOP, LOOK—AND BECKON: Beth Orr, 17, waves 


the driver on after making sure the track is clear 
—the duty of a designated pupil on each bus. 


out, are among the most popular—and the 
best-looking—in their crowd. 

Early each morning for two years, little 
Carolyn Smith, a cheer leader and beauty 
queen at East Mecklenburg High School, 
has been wheeling her bus from the 
driveway at home, on the edge of Char- 
lotte, collecting 70 children at stop points 
and taking them along to classes. 

Carolyn, who is 18 and plans to be a 
secretary, maneuvered her bus into close 
quarters in the lot at the school after a 
dozen miles on the road, bounded her 
92-pound figure down the steps and told 
a friend, “You know, I've learned to 
handle this bus better than the car at 
home. I can park it almost anywhere.” 

An honor pupil at East Mecklenburg, 
sturdy, 19-year-old Dave Bland, has been 
driving a 15-mile route twice a day. “I've 
had to get up an hour earlier than the 
other kids, just like all of us drivers,” 
Dave says, “but I forget that when the 
check comes in every month.” His 
brother, Jim, turned 16, is driving, too. 

Another pupil helping Supt. Wilson’s 
fleet mark up savings and safety is Judy 
Rock, 17, secretary of the Student Coun- 
cil. Judy, who is banking her driver 
pay to study nursing, shows honor-roll 
performance in class and behind the 
wheel. “The driving test I had to take, 
though,” she recalls, “was as tough as 
any final.” 


SHE GETS UNDER THE HOOD, TOO: After the 
day's run is over, Carolyn performs a little 
firstechelon maintenance with the dipstick. 


To win driving jobs, boys and girls 
have to be 16, the legal driving age in 
North Carolina. They must have a license 
with no violations on it. A special state 
bus-driver’s license is issued them after 
they qualify in a stiff driving test—in a 
bus—conducted by the North Carolina 
State Highway Patrol, and a pencil-and- 
paper examination on traffic rules and 
safety. And they practically have to 
memorize a 40-page handbook of good 
driving practice. 

Despite the strict requirements, Wil- 
son says, the pupils compete as though 
they were out for the school play or the 
football team. 

“We've always got a swarm of appli- 
cants,” he notes. “We make an announce- 
ment in the fall and the principals get up 
a list to be screened. But just because a 
boy’s on that list doesn’t mean he's going 
to get a bus. The ones we take have to 
show character and steadiness, not only 
quick reflexes.” 

School authorities examine the pupil’s 
background, conduct, habits and achieve- 
ments, even the kind of personality he 
has 


“If he has no standing with his school- 
mates, he won't be able to operate a 
school bus for us,” the superintendent 
says. 

‘After a pupil is finally selected, he is 
enrolled in a special training course with 


ocroser 1957 119 


a staff teacher to prepare for the tests. 
Wilson often meets with the drivers in 
his system, and he always warns them 
against overconfidence. 

“I ask them a question,” he says. “I 
say, ‘Who is it who generally is drowned 
in the summer?’ They spar around 
awhile, and it’s always amazing to me 
that they give the same answer every 
time. They say it’s often the good swim- 
mer who drowns. 

“It seems to us that some of the best 
drivers are the first-year drivers. Later 
on they may get a little too experienced, 
like the fellow who thinks he can swim 
anywhere. We try to 
keep the boys and 
girls as sharp as 
they were at the be- 
ginning—that’s why 
all this training and 
supervision.’ 

Coaching from the 
sidelines, Wilson and 
his principals de- 
mand first-team per- 
formance. Every day 
or so the young driv- 
ers and their bosses 
huddle on bus prob- 
lems, A driver who 
breaks the rules is 
quickly taken off the 
job. One who needs 
help gets it. 

“A boy came in 
to see me some time 
ago, and he said, 
‘Mr. Wilson, I meet 
a man every morn- 
ing on the same 
curve, and he never 
will let me share the 
road. He crowds me. What’ll I do?’ We 
told the boy a police cruiser would be at 
that curve the next morning. Sure 
enough, it happened again, and they 
nailed the man. That fellow was acting 
smart just because the bus driver was 
a boy.” 

Drivers are cautioned to stop only at 
designated points to pick up and unload 
passengers and to resist any appeals to 
stop at places more accommodating than 
safe. “Parents sometimes kick like forty,” 
Wilson says. “They complain, ‘Why, it’s 
raining. My boy can’t walk that far in 
that rain.’ I told one of these mothers, 


nt pa 


bitterly 
good, I 
ney, but 
house.” 


Caleb agreed. Mi 
chimney, 


paren 


120 porutar science 


Kxow1ne that Caleb was slow to pa: 


ed it in September, but 


But the first cold day he complained 
Mike: “That fireplace is no 

see sky through 
the smoke gets into the 


“Bet you the price of the job,” of- i - 

ved Mike, “that I can make it draw.” |} cipal hesitated to act 

jak iny 

h him, and came baci 

minutes. When he built a fire, it drew 
Caleb paid, 


How Come? 
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“Well, put some clothes on him. We're 
thinking of his safety, not convenience.’ ” 

One of Wilson’s drivers parked his 
bus in front of a bakery shop and let the 
chi'dren dash in for doughnuts. He was 
fired the next morning. 

Another driver was persuaded by his 

railroad “lookout,” the star basketball 
player at school, to let him out at a rail- 
road crossing, as usual, and then leave 
him there after he had checked for trains 
and waved the bus on. The acquiescent 
driver lost his license; the other boy lost 
lookout job. 
Occasionally, the superintendent has to 
deal with instances 
of destructive horse- 
play and downright 
devilment. 

Two drivers dared 
to pass their loaded 
buses so close that 


“Why should l?"he | they knocked the 
su ened ca rear-vision mirrors 
off the sides. An- 


other cocky driver 
butted his bus into 
one ahead. His prin- 


chim- 


because a member 
of the School Board 
argued that the boy 
was going to be a 
minister and needed 
his driver pay for 
his college _educa- 
tion. “I'm afraid I 
can't do anything 
about firing him.” 

The superintend- 
ent said, “I can do 
something, my friend. 
I'm firing him. I 
can't have a fellow who can’t see a great, 
big bus in front of him.” 

“I called in one of my girl drivers 
some time ago,” Wilson says, “because 
she was permitting her boy friend to sit 
in the seat next to her on the run. I 
told her we couldn't have puppy love 
mixed with driving. I said if he cares 
anything about her, he'll stay in back; 
if not, she better get another boy friend. 
She minded me from then on.” 

‘The student drivers inspect, sweep out 
and wash their vehicles regularly, but 
repairs, when something happens any- 
[Continued on page 236} 


climbed to the toy 
only a brie 
down in a few 


New Ideas from the Inventors 


1 Boat Forms Hunter’s Perch. Sitting 
atop the open well of this tiny boat, 
a rubber-booted duck hunter could float 
himself and his gear through shallow 


Electric Knife Carves the Roast. 

Driven by a small electric motor in the 
handle, the blade of this carving knife 
would jiggle rapidly back and forth. The 
sawing action, the inventor claims, would 
make meat-cutting easier and result in 
neater, more uniform slices. 


Please turn the page for more new ideas 


waters along a lake or river edge. Then, 
by adjusting the vertical footrest, he 
could stand upright when he wanted to 
take truer aim, or to unkink his legs. 


Slide Opens Binocular Case. Your 

field glasses would be fully protected, 
yet available for quick use, if you carried 
them in a case like this. Instead of re- 
moving them from the carrier, you'd just 
shift a slide, as shown, to uncover the 
lenses and form a comfortable hand grip. 


—. 
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More Inventors’ Ideas 


Stickers Tidy Electric Wires. With 

slotted rubber holders like these, you 
could arrange dangling lamp and appli- 
ance cords so they'd be safer as well as 
neater looking. A slot in each plug would 
grip the wire, and an adhesive backing 
would hold it fast to a wall or baseboard. 


Flat Blimp Rises Faster. A flattened 
or pancake-shaped blimp, says this 
Goodyear Aircraft patent, would act 
something like a plane wing and thus al- 
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Handle Holds and Brush. This 

clip-on, pistol-grip attachment would 
take firm hold on the rim of a paint can 
so you could manipulate the can easily 
with only one hand. And the spring-clip 
fastener on top would hold your paint- 
brush in place over—but not in—the pail. 


low the craft to rise faster and lift greater 
loads. Reducing the height of the gas bag 
would also simplify ground handling by 
cutting down the effect of winds, 


Saw Guard Protects Your Hand. You 

could use the full cutting length of a 
hacksaw blade without risking skinned 
knuckles if you had this shield attached 
ahead of the handle. It would also protect 
your hand against cuts from snapped 
blades and sharp, sawed-through ends. 


8 Pocket Guards Small Change. Your 
keys, change and other small objects 
wouldn't fall out of this trouser pocket, 
as they often do from an ordinary one. 
For even when you sat back comfortably 
in a car seat or soft chair, the things that 
usually slip out would drop instead into 
the toe-shaped pouch that forms the 
lower end of this pocket-within-a-pocket. 


Mirrors Peer Around Corners. With 

this pair of front-view mirrors mount- 
ed on the hood of his car, a driver could 
check in both directions before pulling 
out of a hedged-in driveway or entering 
a blind intersection. Like rear-view mir- 
rors, they would be individually adjust- 
able to the angle that would suit the driver. 


nd patent name 


asuicten : 
ier} in care’e} the Commissioner of Patents 
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Here is what's new in: 


Outboard Motors 


A revolutionary V-4 engine, a whopping new six, and 
a novel 22-hp. kicker are among the designs being 


LUNKAGE 


FUME 
A ~~ e 


waenetoY 


4a. 


LEAD 


Johnson unveils a V-4 to 
top its line of Super Sea- 
Horses with a 50-hp., two- 
cycle engine in a design 
new to outboards. Com- 
pany engineers say the 90- 
degree V balances one bank 
of pistons against the other 
and thus reduces vibration 
and noise. The engine has 
a 70.7-cu.-in. displacement, a twin-barrel, downdraft 
carburetor and a thermostat-controlled, recirculating 
cooling system. The Super 50 is available either with 
electric or manual starting. 

The Super Sea-Horse 35, a two-cylinder, in-line 
engine that headed the previous year’s models, will 
come in three new versions, one having most of the 
50's features. Six other models are from 18 to three hp. 
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Evinrude also hi V-4 in 
two models: Starflite with 
electric starting and Four- 
Fifty with standard starting. 
Both are 50 hp. and built 
with horizontal-V cylinder 
blocks along the same lines 
as the Johnsons. 

Features for quiet opera- 
tion include a soundproof 
shell, rubber mounts for the 
powerhead and an exhaust 
silencer on the Lark 35 as 
well as the V-50's. The motor 
cover can be removed in one 
piece. Spark plugs and 
the carburetor are reached 
through a door. 

Evinrude has also im- 
proved its 35-hp. Big Twins 
and its 18-, 10-, 7.5-, 5.5- 
and three-hp. models. 


r 


for 1958 


shown by the leading makers 


Scott-Atwater is making a 22, biggest 
novelty in its 1958 line and first of the 
outboards in that horsepower category. 
Unlike other of the firm’s engines, it 
turns’ to the right. A cant of about a 
quarter of an inch plus rubber instead 
of spring mounts above the cavitation 
plate compensate for prop torque. 
Intake passages are slightly tilted and 
have a small hole at the low point to 
eliminate fuel puddling at low idling 
speed. Excess fuel is drained off at idling 
to prevent sputtering when the throttle 
is opened. Starting is manual or electric, 


x 


Mercury's new six-cylinder Mark 78 is 
called the most powerful outboard of the 
new models. Its horsepower has not been 
announced, but with a 66-cu.-in. dis- 
placement it should be at least that of 
its elder brother, the 60-hp. Mark 75, 
which will continue in the line. Both 
have the Kiekhaefer single-lever safety 
control and full reversing powerheads. 
Other new models include a four-cylin- 
der Mark 58, having a displacement of 
ii and a 22-cu.-in. automatic- 


All the Mercury engines are of in-line 
design, with overlapping torque impulses 
from the new four- and six-cylinder units 
smoothing the power flow. The six’s 
firing order is 1, 3, 5, 2, 4, 6. 
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easy with this little gadget, scarcely 
than a book of matches, that a man ¢ 
around in his watch pocket. It is a 
mplifier with an induction pi 


It needs only to be held agai 


a phone in use and its operator can 
the line are saying. 


what both pi 
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t the wall behind 


erhear 


Secrets of 


Little “bugs” have big ears that 
may be listening in on what you 
think is a private conversation 


By Wesley S. Griswold 


CANDALS involving electronic 

eavesdropping have been erupting 

from Pennsylvania to Texas, from 
Rhode Island to Oregon. 

‘This eerie super-snooping with hidden 
microphones and recording machines, 
commonly called “bugging,” has been of 
vast help to the police and the FBI in 
rounding up criminals. But other eaves- 
droppers have outrageously violated our 
right to privacy, investigating state law- 
makers have found. 

For instance, mikes have been secreted 
on the premises of certain used-car deal- 
ers, so that salesmen may listen to sup- 
posedly private talks between hesitating 
clients. Armed with this pilfered infor- 
mation, the salesmen have then moved 
boldly to.close deals. 

What do employees talk about when 
the boss isn’t near? To find out, a num- 
ber of factory owners and office managers 
have had microphones secreted in such 
places as restrooms and in walls beside 
public phones. 

Politicians, labor leaders and compet- 
ing business firms in many parts of the 
nation have set sonic snares for one an- 
other. Inevitably, they have trespassed 
in the secret matters of people not at all 
involved in. their rivalry. 

State legislatures are now beginning to 
crack down on the snoopers. Massachu- 
setts became the first state to outlaw 
bugging. In July of this year, New York 
acquired a new law that should put an 
end to private bugging there, though its 
police are specifically exempted from 
most of the restrictions. In California, 
where the practice is widespread, an 
aroused legislature last summer passed 
a law to ban private bugging, but the gov- 
ernor failed to sign it. The legislators 
thus are balked in their efforts for at 
least two years. 

What weird, wondrous equipment is 


4 


the Electronic 
Snoopers 
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AIMING A SHOTGUN MIKE «i 


ELECTRONIC TATTLETALE, clevised by Marion Rug- 


gles, has two parts. A transistorized, 
powered transmitter (above, right) 
clamped to the frame of a sus 


battery- 
n_be 


used in bugging? What are some of the 
ways it is put to work? 

Outside-the-law operators are natural- 
ly shy about identifying themselves or 
talking. I learned their secrets, however, 
from two of the nation’s leading legiti- 
mate professionals, who work in close co- 
operation with the police. They were 
willing to tell me all because their tech- 
niques had come to public light during 
hearings before a California State Senate 
Judiciary Committee. 

‘The first case T heard about was that 
of the pretty girl in a brief two-piece 
bathing suit who—though you'd never 
have guessed it—was wired for sound. 

It was a clever job. And in a very few 
minutes it brought about the undoing of 
an arrogant young man who was trying 
to blackmail her. This was a case in 
which electronic eavesdropping saved an 
innocent girl’s good name and abruptly 
rid the community of a scoundrel. 

‘The two were fellow students at a Cali- 
fornia college. Her parents were rich and 
prominent. He was broke and desperate. 
He first tried to date her. She brushed 
him off. Angry and vengeful, he swore 
he’d accuse her of scandalous behavior, 
and produce false witnesses to back his 
claims, unless she gave him $300. She 
was to bring him the money beside a 
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(left) an airplane direction finder from Navy 
urplus, plugs 10 a second car's cigarette 
lighter, enal pursuers to zero on the 
transmitters continuous signal, blocks away. 


hotel’s outdoor swimming pool at a de- 
pendably uncrowded hour of a certain 
day. She was to be in her bathing suit 
and carry nothing with her but the cash, 
concealed in one hand. 

After an anguished conference with 
her roommate, the girl went to the police. 
She begged them to help her without a 
hint to her parents or the newspapers. 
‘They agreed, and called in an electronics 
technician. He skillfully hid a tiny radio 
transmitter and cord antenna in the front 
of the bra top of the swim suit she was 
to wear. He cached the power source, a 
midget battery pack, in the back of it. 
‘Then he lugged a radio receiver, a tape 
recorder and a movie camera with tele- 
photo lens to an eighth-floor room over- 
looking the pool. 

Sight and sound reinforced each other: 
‘The rendezvous took place as ordered. 
Every word that the girl and the would- 
be blackmailer said was clearly broad- 
cast to the slowly moving tape eight 
stories above. Meanwhile, the camera 
recorded the accompanying action. 

‘The young man obtained the money 
and left. As he stepped into a borrowed 
car outside the hotel, two detectives 
closed in on him. They told him how 
thoroughly he was caught in his act. He 
handed over the cash, and revealed that 


MIDGET BROADCASTING STATION in wide de- 
r 


EXPERTS OFTEN HIDE OUT 
y equipped to receiv 
casts from ted microphon 


a breast pocket. At left is a battery pack, small 


on with similar equipment. 
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he had a one-way ticket to Mexico City. 

“Use it,” the detectives told him, “and 
don’t ever come back here.” 

He took their advice. 

Just what was the gadget? The re- 
markable transmitter that ruined this 
particular plot—a true case—is an im- 
portant bug. It is a Stephens Tru-Sonic 
wireless microphone, made in Culver 
City, Calif, and intended for profes- 
sional entertainers. It is so sensitive that 
in a quiet place it can overhear whispers 
25 feet away, whether or not it is pointed 
in their direction. The sounds it picks 
up are broadcast as far as a quarter-mile 
or, in open country, a half-mile by a 
diminutive FM_ transmitter. Stephens 
builds a high-quality receiver to go with 
the transmitter. 

Mike and transmitter together aren't 
as big as a package of king-size ciga 
rettes. A battery pack only a trifle larger 
powers the transmitter for two hours. A 
somewhat bigger battery pack will keep 
it broadcasting for 20. 

Before long, with the aid of transistors 
and improved miniature batteries, the 
whole works is going to be tucked into a 
single case no bulkier than the present 
mike-transmitter, the manufacturer says. 

When snooping on known or sus- 
pected criminals, business rivals, political 
enemies or errant husbands and wives, 
the tiny Stephens wireless microphone 
usually broadcasts to a tape recorder, 
hidden at a safe distance. 

One of my bugging experts, Marion D. 
Ruggles, an electronics engineer of North 
Hollywood, Calif., told me that on a 
summer day he installed one of these 
extraordinary little transmitting mikes 
in the hot-air furnace of a small house. 
Then he and a detective, with receiver 
and recorder, waited in a station wagon 
a block away. Soon the people they were 
expecting returned to the house. 

“They moved around, upstairs and 
down,” Ruggles reported, “but no matter 
where they went, we got everything they 
said. We really had the goods on them.” 

How are such recordings used? They 
can become a powerful help in solving 
crimes, wrecking unlawful plots or per- 
suading battling couples to settle their 
fights out of court. But they can also turn 
out to be too hot to handle. The late Serge 
Rubenstein, notorious New York finan- 
cial manipulator, is known to have been 
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eavesdropping in this fashion just before 
he was found murdered. 

My second source, another California 
authority on bugging, Russell D. Mason, 
also of North Hollywood, told me how 
he had helped police trap a professional 
faker of accidents. The crook had been 
successfully draining insurance companies 
with false claims until he made the mis- 
take of trying to train an assistant. The 
eager learner was an undercover man for 
the cops. Lessons in staging accidents 
were given in the crook’s car, where he 
thought he was safe from bugs. But the 
would-be assistant came to school with a 
Stephens wireless mike in his handker- 
chief pocket, the antenna sewn into his 
coat, the battery pack in one of his hip 
pockets. Mason, with a police witness, 
recorded the full course of instruction in 
his own car, parked well out of sight. 

Automobiles specially equipped for 
remote eavesdropping are used by both 
Ruggles and Mason. Ruggles’ is a sta- 
tion wagon with a tape recorder installed 
in the spare-tire well, under carpeting; 
an FM receiver; a loudspeaker for moni- 
toring broadcasts from wireless mikes; 
and a motor generator, powered by 12-volt 
storage batteries, under the hood. This 
generator provides 500 watts of 60-cycle 
AC current to run the electronic ap- 
paratus. Ruggles can curtain off the 
back end of the station wagon and work 
there in what passersby would assume 
was an empty car. 

Mason's professional vehicle is a panel 
truck with the same general equipment 
but with two recorders and two motor 
generators. He has cut a small rectangu- 
lar hole in the front of the van to let in 
light and air and give him a peephole. 

Under the dash of Ruggles’ station 
wagon is hidden a wonderfully effective 
little microphone that both men have 
chosen repeatedly for bugging jobs in 
which it wasn’t practical to use the mi- 
crophone-transmitter. This is the Amer- 
ican DD4 mike, which is about the 
diameter of a silver dollar. It is a 
low-impedance microphone, which means 
that wires can be run from it to a 
recorder for several hundred feet, if 
necessary, without picking up hum from 
nearby electrical lines. 

Conversation is the target. So, ordi- 
narily, when the little DD4 is used for 
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Picture News 


IN THE WORLD OF SCIENCE 


Human guinea pig lives in hood, even while shaving 

Iv A Public Health study of metabolic processes by which food, air 
and water are utilized, volunte iving in a sealed chamber at 
Bethesda, Md. They wear plastic helmets, like that on the man shaving 
above, with electronic connections to analyze exhalations. Researchers 
hope to find clues to the cause of obesity, heart disease and cancer 
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British wind tunnel blows at three times speed of sound 

Tis newest of British wind tunnels—over two stories high and more 
than a city block long—has been put into service at the Royal Aircraft 
Establishment at Bedford, England. It was built at a cost of some 


“Cross-eyed" headlights may help drivers see in tog 
Narrow-BeaM fog lamps, crossing so the one on the car’s right pick 
up center markers and the other the pavement edge, improve vision in 
the upper photo of model cars below. Other aids: narrow overhead 
lighting and bigger tail lights. At bottom is a conventional setup and 
at right a fog-filled box used at the University of Michigan for the tes! 
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$30,000,000 and will be used to flight-te 
parts at subsonic, transonic and supers 8 
of jet planes that are still on the drawing boards will be tried out in 


the tunnel at speeds up to three times that of sound, 


Navy pilots get flying cues from circular pool table 

Convincen that pool players make good pilots, a Navy medical 
officer and a mathematics professor built a round table to make them 
still better. Capt. James A. Niforopulos (taking shot) and Prof, Robert 
D. Perry reasoned it would help in working out factors of speed, inertia 
and angles of incidence for flying curved as well as straight paths. 
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Balloon-launched rocket 
is built to rise 4,000 miles 


Soaninc to record heights, thi 
Project Far Side rocket is expected 
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Armored kit protects Army ‘dozer in field operations 
REMOVABLE armor plate that can be installed by a maintenance crew 
has been developed to guard the operator and engine of the Army’s stand- 
ard tractors against small-arms fire and shell fragments. It may enable the 
vehicles to do some of the big tank bulldozers’ work—at a fifth the cost. 


Experimental cocoon house wears plastic coating 
UsiNc techniques employed by the Navy to mothball ships after World 
War II, two Illinois Institute of Technology students below spray plastic 
on a steel-tube and cloth-tape frame. They built a 20-foot-diameter 
shelter in 15 hours in a project aimed at better and cheaper housing. 


PICTURE NEWS 


Camera checks accuracy of satellite-tracking ra 

Trus huge camera, mounted like an astronomical pe at Blossom 
Point, Me., “calibrates” radio direction finders that will track the 
tellite. It photographs a test plane against the stars 
as a check on the Minitrack station's independent radio observations. 
If the two methods a adjustment 
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projected earth 


the radio apparatus is in corre 


se ; 
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Dummy in new gas mask “sees” with light-bulb eyes 

Fivrers in cheek pouches, instead of a hose and canister, make tl 
compact Army mask effective against radioactive particles as well as 
war gases. Less bulky than the old gas mask, it permits easier breath- 
ing and talking. Here it is on a model with electric-light “eyes” that 
cast patterns on a concave chart to test its wide field of vision. 
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Extra front axle lets concrete truck haul bigger load 
Wirx twin axles at the front as well as the rear, this special GMC 
truck increases payload capacity 30 percent for a Philadelphia concrete- 
mix company. Controlled from a single steering gear, the four front 
wheels are all turned in unison by a power-assist mechanism. 


“Pine-cone" dome is made of plywood panels 

A nunpren four-by-eight sheets of plywood form the 40-foot-diameter, 
clear-span dome above that lets light and air through at its overlapping 
edges. Built by Cornell architectural students under the direction of 
R. Buckminster Fuller, inventor of the geodésic dome, it is proposed as 
a framework to hold reinforced concrete and serve also as a lining. 
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Two-man coal plant turns out 450 tons an hour 

‘Tus Clinchfield, Va., coal-mining operation, closed for nearly 30 
years, has been reopened with complete automation. ‘Two men at two 
pushbutton panels control all the processing, from washing coal direct 
from the mine to screening and loading—handling 450 tons an hour. The 


Army's rolling water plant can purify on the run 

A packacep water plant, designed at Fort Belvoir pumps up 
questionable water, filters it on the run, and provides GI's in the field 
with fresh drinking water. Army engineers have also developed a larger 
plant, housed in a knockdown building, for semi-permanent ir 


PICTURE NEWS 


operator at the upper left controls conveyor belts, apron feeding, 
cleaning, screening equipment and loading chutes; the other dries the 
coal in hot-air streams by pushing buttons on the panel below. ‘The old 
mine was found recently to contain much-wanted metallurgical coal 
Link-Belt Co, designed the machinery to make reopening profitable. 


wet 


Glass coin box keeps visual tab on long-distance call 
Frep as many coins 


as you like into this long-distance dial phone, 
and it takes them one after the other as the minutes tick off. Any left 
‘over when the talk ends pop into a coin-return box. It’s a German idea 
for booths, avoids disconnection or request for another 10 pfenni 


Water wings may lift sunken ships out of sea graves 
Bic air-filled envelopes of steel-cord-reinforced rubber may soon be 
lifting sunken ships from the ocean floor. In a method devised by U. S. 
Rubber Co. engineers, skin divers would attach the 25-by-100-foot en- 
velopes to the hull, and compressed air would be pumped in from tenders. 


Airborne canoes help lake-country pilots get to shore 


Srrappep to the fuselage and supported by a float, a canoe is carried 
by Canadian bush pilots as an aid to reaching dry ground when they 
have to come down on a lake. The canoe is lowered into the water by a 


winch in the cabin, and the pilot makes his way to it on the float. 
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Swimming-pool cafeteria has human aquarium 

PLATE glass forms one side of a popular swimming pool at Wattens, a 
resort town near Innsbruck, Austria. Swimmers in the pool can watch 
the diners in the public cafeteria, and the diners can follow the aquatic 
stunts of the inmates of the human aquarium. 
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Low-loading express truck picks up at ground level 

Oreraten by a hydraulic. lift, the body of a new delivery truck being 
tested by the Railway Express Agency in New York can be lowered to 
the pavement, raised to loading-platform height or stopped anywhere be- 
tween. It is said by the builders, Thompson Trailer Corp., of Pikesville, 
Md., to reduce time by 75 percent for street pickups and deliveries. 


“Ski lift’ crosses Rhine for sights Cologne 

Wrrn fairgrounds built across the Rhine at a site where there was no 
bridge, the Cologne authorities put up this cable-car system. It handles 
50 four-passenger cars at 12-second intervals, and can deliver up to 
1,200 persons to the grounds in an hour. The trip takes five minutes. 


Swamp buggy mushes fhrough snow, water and mud 

Like a muskrat in the northern wilds, this little tractor-trailer unit 
is at home in soft snow, bush, swamps and deep water. With four speeds 
forward and one reverse, the RAT makes 22 m.p.h. on land, carrying a 
600-Ib. load and towing another 1,000. It will crawl up a 60-percent 
slope, float on water. Canadair builds it for the Canadian army. 


Building-site TV gives sidewalk supers a close-up 

‘So NEw york's inveterate lewalk superintendents” can see exactly 
what’s going on during construction of a skyscraper, Sam Minskoff & 
Sons, builders, have installed closed-circuit TV. The camera (left) puts 
close-ups on three screens. Bulletin boards describe the operation. 


ie 
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Big trailer will haul oil-pumping stations over desert 

‘Tus 80-foot trailer, designed with a low bed to facilitate loading 
and unloading of heavy turbines and pumping equipment, will help in 
the installation of booster stations on pipe lines in the Arabian desert 
It was built in New Mexico. A 300-hp. diesel tractor will pull it 


Rolling bridge spreads its “wings” for tank traffic 

Here is the British Army's newest way of preventing traffic snarls on 
shell-pocked battlefields. The Royal Engineers constructed a bridge on 
the top of a special armored vehicle that they call the Linked Ark. Ata 
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Pneumatic blower shoots sugar to rooftop bin 

A new truck put into operation by American Sugar Refining Co. has 
a built-in air pump that blows sugar to customers at the rate of 20 tons 
an hour. Here it loads a storage bin (inset) atop the Louis Sherry plant 
fa New! "York! tiroigh peistivaGio: tubes ci thatalda Of” ther lide 


demonstration below at the Royal neers School, the tracked 
carrier does its stuff. It rolls into a ditch (left) with the bridge folded 
on top, and at center puts its unfolding mechanism in operation. 
Moments later, at right, a British Centurion tank rumbles across 
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Swept-forward intakes smooth flight as they gulp air 
Cautep a tactical striking weapon unmatched on either side of the 
Tron Curtain, the Republic F-105 Thunderchief scoops air into its single 
J-75 turbojet through swept-forward wing-root intakes that shatter 
shock waves as it moves into supersonic speeds. A third air intake in 
the base of the fighter-bomber’s vertical fin cools its hot tail area. It 
carries heavy conventional and nuclear weapons internally or on re- 
movable wing pylons shown (inset) with the plane climbing. 
MMB rorutae science 


The Case for 
the Two-Story House 


With many strong points in its 
favor, this “old-fashioned” 
dwelling is making a comeback 


By John L. Springer 


'N BUYING or building a home, keep 

I in mind the time-tested advantages 

of the design that offers the most for 
your money—the two-story house. 

Housing fads come and go, but the 
two-story job continues to be built. Ex- 
perts say that a still higher percentage 
will be built in the future. 

Their reason? Modern Americans want 
space. You get more living space per 
dollar in a two-story house than in any 
other design. It’s cheaper to build, per 
square foot of usable floor space, than 
any other style. Excavating costs, founda- 
tion, ceiling insulation and roof are about 
half what they would be for a one-story 
house with the same space. 

Builders prove their point by drawing 
a rectangle five inches long and three 


To provide the 
same square foot 
age of living area, 
a ranch house 
needs a foundation 
twice as big ax 
that of a two-story 
house. Roof area is 
much bigger, too 
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“A two-story house is cheaper to build, per 


Ona lot where the ground slopes 
sharply, a two-story design is a ready 
answer to the home-bi 's problem 


inches wide. Each inch represents 10 feet, 
and the rectangle represents the 50-by-30 
foundation needed for a one-story house 
with 1,500 square feet. 

Now cut that rectangle in half so that 
you have two rectangles, each 24% by 
three inches. One of these—25 by 30 feet 
—is all the foundation you need for a 
two-story house that will give the same 
1,500 square feet of living space. And the 
roof area is reduced correspondingly. 

Plumbing and heating lines also cost 
less, Because there are two or more 
floors to work with, it’s easy to run as 
many as three full’ bathrooms plus the 
kitchen into the same plumbing stack—a 
feat practically unheard of with a one- 
story house. 

Other reasons why the two-story house 
is worth considering: 

® You can build on a small plot. All 
over the country, land costs are zooming. 
“Improved lots represent 20 to 25 percent 
of the sale price of today’s new home,” 
says Realtor Lewis W. Gibbs of the Home 
Finding Service of Rochester, N. Y. “But 
the required plot of land can be consid- 
erably less for a two-story house than for 
the ranch, and this is a major factor.” 

© You can build on a problem lot. In 
many popular suburbs, those are the only 
lots left—often it’s on a steep hillside. 
The solution is a house that shows two 
stories on the low grade, one level on the 
high side. Prefab house manufacturers 
mass-produce two-story homes for such 
places. 
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© You'll sleep more soundly. Architect 
Herman York of Jamaica, N. Y., designer 
for huge Long Island developers, says 
that if you've ever slept in a ground- 
floor bedroom, you'll appreciate why 
some people like bedrooms one flight up: 
‘Auto headlights won't flash across the 
windows all night: 

‘Some parents think that first-floor bed- 
rooms make things too inviting for a 
prospective kidnaper or burglar. They 
feel more secure when their youngsters 
sleep eight or 10 feet above ground level. 

© Bedrooms will be better ventilated. 
Even in a low-priced two-story house, it’s 
possible to provide four bedrooms with 
double exposure—windows on two differ- 
ent walls that capture light and breezes 
from both directions. 

‘That's because every bedroom can be 
a corner bedroom. In a one-story design, 
there are only four corners for the entire 
house, as against eight (four on each 


With four corners available upstairs, 
all bedrooms can have double exposure 


floor) for the two-story house. Try to 
put four bedrooms with double exposures 
in a one-story house and you'll have to 
add corners—which means costly addi- 
tional foundation and wall space. Result: 
Many one-story homes have only one 
bedroom with double exposure. Occu- 
pants of other rooms may swelter in the 
summer for want of a breeze. 

© It makes “zoned living” easier. 
“Homes today have many more noise- 
makers,” says York. “Surveys show that 


oak 


square foot of usable space, than any other style’”’ 


the average TV set is on six hours a day. 
Radio sets, phonographs, hi-fi and house- 
hold equipment—washing machines, gar- 
bage grinders—all add to the noise. As a 
result, many adults think that they need 
a quiet place to preserve their sanity.” 

Stairs make a good boundary between 
noisy and quiet areas. In a two-level 
house, it’s possible to create a recreation 
room with an acoustical ceiling on the 
lower level. Youngsters can whoop it up 
without disturbing anyone upstairs. 

© It’s easier to keep neat. “In a one- 
story house, youngsters tend to take all 
their things from their bedrooms into 
the living room,” says Frances K. Legas, 
of the Society of Residential Appraisers. 
“Many women say it’s almost impossible 
to keep the living room tidy so that they 
won't feel embarrassed if unexpected 
guests drop in. 

“Some who have moved to two-story 
houses say that the problem is solved 
automatically. The children keep their 
things upstairs.” 

Why split levels? Many experts be- 
lieve that the desire to gain the advan- 
tages of the two-story house explains the 
popularity of split-level designs. Split- 
levels have spread over the U. S. since the 
war. “Many are merely two two-story 
houses stuck together,” says Architect 
Rudolph A. Matern of Jamaica, L. L, a 
specialist in small-home designs. 

In a typical model, you enter from 
the street into the living-room level. 
From here you can go down six steps to 
a recreation room, or up six steps to a 
bedroom area. From the bedroom level, 
you can go up seven steps to a floor 
over the living room. There are actually 
four different levels, two atop two others. 

Many so-called one-story houses are al- 
so two-story houses in disguise. They 
actually have another story above the 
main floor, another story below it, or 
both. For example, the typical ranch 
house in many sections has an expansion 
attic. When the average family grows and 

more space, it uses the attic as 
a second story by adding rooms. 

The case against two-stories is also 
worth noting. Albert P. Wittman, head of 
Home Planners, Inc., an architectural 
firm of Detroit, says that many people 


A stairway is an effective sonnd barrier 
between bedrooms and noise downstairs 


accept less space in a one-story house for 
one big reason: stairs. 

A_ mother with small children could 
wind up exhausted as a marathon runner 
every day with sick children upstairs 
while she tries to work downstairs. For 
older people, stair climbing ranges from 
a nuisance to a health hazard. 

Kenneth E. Sarles of Racine, Wis., 
president of the Society of Residential 
Appraisers, has an answer to that ob- 
jection: 

“Modern two-story homes are built to 
keep stair climbing to a minimum,” he 
says. “They have at least a powder room 
on the main floor, and also an all-purpose 
room that can be used as a den, tele- 
vision room, or as an emergency bedroom 
when the children are ill and need con- 
stant attention.” 

Despite stair climbing, the experts say 
that Americans will be buying and living 
in two-story houses for as far ahead as we 
can see. Two factors—the trend toward 
bigger families which naturally means 
more living space, and our constantly 
rising housing standards—explain why. 

“The typical family used to be satis- 
fied with two bedrooms,” says Matern. 
“After the war, they wanted a multi-use 
room as well. The multi-use room then 
became a third bedroom. Of course, with 
three bedrooms they needed a family 
room. For convenience, they need a half- 
bath near that room. Where they once 
had two rooms, they now have four—and 
21% baths instead of one.” 

Few people can afford such space on 
one floor. It looks as though the case 
for the two-story house will be even 
stronger in the future. END 
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Gus Turns a Knock 


James Selden (nobody called him Jim) was a shrewd man with a 


By Martin Bunn 


€¢ JUST opening up shop for the day, 
Mr. Wilson?” 

Gus swung around, the key to 

the Model Garage in his hand. It 

was young Tommy Brown, who worked 

nights at the creamery garage. 

“Hello, Tommy,” Gus said. “Aren't 

you up pretty early for a Saturday?” 

“Couldn't sleep when I got through 
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work,” Tommy said. “Too worried about 
Mr. Selden’s car.” 

Gus shook his head. “Shouldn't take 
your worries to bed, Tommy. Come in 
and tell me about it.”” 

Tommy followed Gus into the office. 

“You know how Mr. Selden talks about 
economy and efficiency all the time,” 
Tommy began. “Since he came we've had 
to do things differently.” 

Gus nodded. Only last night George 


into a Boost 


buck ... which didn’t stop Gus from giving him a lesson in economy 


Macabee, the salesman, had come to the 
Model Garage for antifreeze. 

“When Selden came last spring,” 
George had said, “‘he ordered all the old 
antifreeze drained out of our trucks and 
saved. Now he’s ordered it put back. But 
this is my own car, and if the firm won't 
pay for fresh stuff, I will.” 

Gus had drained the system, flushed it 
with the thermostat removed, checked the 
hoses, pump and fan belt before putting 


in new permanent-type antifreeze—and 
wondered what kind of man would risk 
a fleet of vehicles to save so little money. 
“T can picture Mr. Selden,” Gus said. 
“But what's this got to do with you?” 
‘The young fellow squirmed. “He 
brought his own car in last night. Told 
me to check the timing because it 
knocked. The timing was just right.” 
“And did it knock?” 
“I don't know,” Tommy said. “Mr. 


“I believe timing is adjusted at 
the distributor,” remarked Selden. 
“So it is,” said Gus. “Will you 
please start the engin 
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Selden said I was not to road-test the 
car—guess he thinks anybody my age 
would wreck it. He told me not to do 
any other work on it.” 

“What else would you have done?” 

“Cleaned the plugs, anyway. Flushed 
the radiator—the water was pretty dirty.” 

“You did all you could, Tom,” Gus 
said. “Forget it and enjoy your weekend.” 

“How can I, Mr. Wilson? Mr. Selden 
is driving to the city this morning on the 
new throughway—to go to a big corpora- 
tion meeting, he said. What if he doesn’t 
get there and it’s my fault?” 

The telephone shrilled. Gus lifted the 
receiver. Soon he put it back soberly. 

“That was Mr. Selden,” he said. “He 
was stopped at the toll gates 15 miles 
from here for impeding traffic. He's asked 
me to come. “Here comes Stan now, so 
I'm free to leave, Got your car, Tommy?” 

White-faced, the boy nodded. 

“Get in it and follow me,” Gus said. 
“Tl take the wrecker. If Mr. Selden 
has to make that meeting, it may have to 
be in your jalopy.” 

It was the kind of blue-and-gold fall 
day Gus enjoyed most. The new dual 
road let his sturdy wrecker kick up its 
heels. He soon left Tommy behind. 


"THE slight, thin-lipped man arguing 
with Trooper Jerry Corcoran at the 
parking strip across from the toll gate had 
to be James Selden—Gus would have laid 
odds nobody called him Jim. Crossing 
the throughway, Gus parked and walked 
over. 

“You're Wilson?” Selden asked at once. 
“This officer ordered me off the road. I 
have an urgent appointment in the city. 
Please see to my car.” 

“What's it done?” asked Gus. 

“Knocked so badly the last five miles 
I didn’t dare go over 40 for fear it would 
break down altogether. My fault for 
letting an incompetent kid monkey with 
the timing. He advanced it too much.” 

“But it only started to knock after you 
had driven awhile at high speed?” Gus 
asked thoughtfully. 

“Yes, I noticed a slight ping earlier, 
but finally it got so bad I knew I couldn’t 
risk keeping on at 60. Just set the timing 
back so that I can go fast enough to 
satisfy this man.” He jerked a thumb at 
Jerry, who reddened. 

“Till have a look at the car,” said Gus. 
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As they walked toward it, he spotted 
Tom's battered roadster pulling up to the 
toll gate. 


AISING the hood of Selden’s car, a 
popular six-cylinder model about 
three years old, Gus took off the radiator 
cap and ran a finger around inside. It 
scooped up thin brown scum, 

“T believe timing is adjusted at the 
distributor,” remarked Selden. 

“So it is,” said Gus, “Will you please 
start the engine?” 

Selden did. A thin stream of bubbles 
rose from the brownish fluid in the radi- 
ator. Gus peered at the water pump. On 
the suction side, the block was slightly 
moist, but no water was leaking out now. 
He replaced the radiator cap and listened 
to the engine. 

It was rough on one or two cylinders, 
with a faint metallic knock. Gus signaled 
Selden to cut the ignition. 

Gus closed the hood and came around 
to the driver’s side of the car. 

“Sorry, Mr. Selden. It’s not bad timing 
that stopped you, but overheating.” 

Selden glared at him. “Rubbish. I 
watch my gauges. The temperature was 
only a bit higher than usual.” 

“The gauge tells how hot your coolant 
is,” Gus pointed out. “Not how hot the 
engine is. Yours is overheating locally. 
After looking into your radiator I can 
guess why. The car can’t be fixed here, 
and if you keep running, you may break 
an exhaust valve or even crack a piston.” 

“I must get to the city 

“You're in luck, Mr. Selden,” said Gus, 
pretending to look past the wrecker. “A 
young fellow I know just stopped behind 
my truck. It’s Tommy Brown. He'll give 
you a lift, while I tow your car back. 

Selden’s thin lips drew even tighter. 
“Brown works in our shop. I'll pay him 
to get me to town, but it isn’t going to 
change my opi of his work.” 

He got out, taking his briefcase. 

“Mr. Selden,” said Gus. “When is it 
not efficient to save money?” 

The manager looked at him hard. 
“When it costs you more in the long run.” 

“If you'll come to my shop Monday 
morning,” said Gus, “I'll prove to you 
that you saved money unwisely on your 
car—and that Brown had nothing to do 
with your breakdown today.” 

“Tl be there,” said Selden crisply. 


om 


MONDAY moming Gus had Stan 
Hicks remove the radiator and 
cylinder head of Selden’s car. Tommy 
watched glumly. 

“How did it go Saturday?” asked Gus. 

Tommy shrugged. “Awful. Oh, my old 
crate ran okay. But how do you think 
Mr. Selden felt riding in my old clunker?” 

Tom fell silent as Selden came in 
briskly and eyed his car. 

“Was it necessary to do this, Mr. Wil- 
son?” he asked, pointing to the engine. 

Gus switched on a trouble light. “It 
was, Mr. Selden, to 
show you three things. 
First the exhaust valves 
of the last two cylin- 
ders. Both are warped.” 

Selden nodded. “So 
I see. Are you saying 
these caused the knock 
I heard?” 

“No,” Gus said. 
“This ‘valve damage 
and the pinging were 
both caused by hot 
spots inside the two 
cylinders.” 

“Or by faulty tim- 
ing,” Selden insisted. 


pointing to a spot on 
the water pump. “Wa- 
ter oozes out here when the engine is off. 
‘When it runs, the leak stops—because the 
pump sucks in air and feeds it into your 
coolant. That causes foaming and boosts 
corrosive action in the system.” 

“But that couldn’t burn the valves.” 

“We'll see,” said Gus. “Do you drain 
your antifreeze and put it back in fall?” 

“Why, yes. It still has antifreeze pro- 
tection, you know.’ 

“Sure,” Gus agreed. “But did you know 
its rust inhibitors wear out in a season? 
‘That leaves your cooling system unpro- 
tected, wide open for hot water, air and 
leaking gases to cause rust and corrosion.” 

Selden was silent for a moment. “I 
see,” he said. “Hereafter I'll add extra 
inhibitor when I put back the antifreeze.” 

“I wouldn't,” said Gus. “The new in- 
hibitor may not mix well with what's left 
of the old, or you might use the wrong 
amount. It would take a lab analysis to 
be sure—and that would cost more than 
new antifreeze.” 


“Maybe so. But you still haven't 
proved that corrosion is the trouble.” 


ILENTLY Gus picked up a wrench and 
took the water pump off the block. 
Behind it was a water passage. Inserting 
a wire with a hooked end in this, Gus 
probed and drew out a long metal’ tube, 
roughly oval in section, with slots along 
the top and ragged holes in the sides. 
“Just what is that?” asked Selden. 
“Suppose we ask Brown,” Gus said. 
“That's the water-distribution tube, 


Tommy said. “It’s supposed to carry 
incoming cool water evenly the whole 
length of the block. But corroded like 
that it couldn't, so the last two cylinders 
got too hot.” 

Gus laid the damaged tube aside. “If 
you want to take your car to the plant 
for repairs, Mr. Selden, I'll charge you 
only for the throughway tow.” 

“No, Mr. Wilson,” Selden said slowly. 
“T'd like you to finish repairing my car. 
And put in new permanent antifreeze.” 

He swung around to Tom. “That goes 
for all plant vehicles, too, Brown, And 
you'll find some overtime in your next 
pay envelope for getting me to town.” 

“You mean I stay on?” gulped Tommy. 

“Of course. As Mr. Wilson promised, 
he’s shown me three things. One, that it 
isn’t always smart to save money. Two, 
that you know more than I thought.” The 
thin lips smiled for the first time. “And 
three, that J know somewhat less.” END 
NEXT MONTH: Gus goes out on a limb. 
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‘ Hints from the Model Garage 


A magnetic cabinet latch can be used to Cargo can be secured in a station wagon 
replace a broken glove-compartment lock. by fastening several sets of rifle-sling 
Screw the latch to the door frame and swivels to the sides and floor of the ve- 
scrape paint off the inside of the door hicle with sheet-metal screws. Used with 
where it touches the magnet. The new several random lengths of web strap, 
latch may eliminate some rattles, too. almost anything can be safely tied down. 


LOOP KEEPS BELT FROM 
HANGING OUT OF DOOR 


Protect an engine heater by plugging it Opened seat belts can be kept from 
into a short, fused extension line. Use dangling out the door by threading the 
No. 12 or 14 wire with a plug at one end _ two outer belts through loops bent from 
and a rubber outlet at the other. Cut one heavy copper wire. Insert the loops in 
leg of the cord and install a rubber socket holes punched in the seat frame with an 
to hold a 15-amp house fuse. ice pick and bend the ends over. 
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Rusted, squeaky door hinges can be 
freed and silenced by stuffing a wad of 
cotton waste in each hinge pocket. Satu- 
rate the wad with kerosene or penetrating 
oil and leave it in place for a few days, or 
until the hinge responds to the treatment. 


WOTWATER — 11/16" 0. 
conrer 


You can get more heat from your car 
heater by using wasted heat from the 
exhaust manifold. Wrap a length of cop- 
per tubing around the manifold, then cut 
the inlet hose running to the heater and 
connect the cut ends to the tubing. 


FA" OF THREADS 


SHINE UGHT 
THROUGH 
‘ADJUSTING 
Stor 


Check brake-lining condition quickly or 
cars with Bendix-type brakes by insert 
ing a 14”-wide strip of cardboard in the 
adjusting slot. If 14” or more of the ad. 
justing threads is exposed, the lining i 
worn down near the rivets. 


To bleed trapped air out of an air-bound 
car heater, pull back the top hose and 
drill a %” hole in the fitting. Allow the 
air to escape until the coolant starts flow- 
ing out of the hole. Then push the hose 
over the hole and tighten the hose clamp. 
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How To cet: BhHE Fireplace 


By David X. Manners 


‘OU know you want a fireplace. 

But what kind? Prefab? Masonry? 

What size is best? Should it have 
a heat-circulating chassis? How can you 
be sure it won't smoke? Will it cost a 
small fortune? 

On the following pages you'll find the 
answers to these questions and others. 
You will learn the secrets of a foolproof 
masonry fireplace, the specs on leading 
prefab and heat-circulating units, 
the low-down on factory-built 
chimneys. Whether you plan to 
buy, build, or have a fireplace 
built for you, you'll find what 
you need to know to get the most 
for your money. 

© Prefabs. The big bargains 
today are in factory-built units. 


Some 
are really nothing more than stoves with 
an open front—slicked-up versions of the 


classic Franklin shin-toaster. You can 
install one complete for as little as $100. 
Other prefabs are designed to look almost 
like the fireplaces you've known all your 
life. Taking price—$300 to $400. 

You can connect a stove-type fireplace 
as you would an old-fashioned potbelly: 
by dampered stovepipe to a flue. For a 
minimum-cost installation in a cabin or 
‘one-floor house, you can run its smoke- 
pipe right up through the roof. For this, 
use an insulating sheet-metal roof flange 
with a galvanized stovepipe for the chim- 
ney. Don’t ever connect to a gas flue or 
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You’d Like 
to Have 


Some decorate, others really 
warm, some do both—and you'll 
want to compare the price tags 


vent—they’re too thin. If possible, avoid 
hooking up to any other flue that’s al- 
ready being used. 

Want a regular chimney? You can 
build your own with chimney blocks for 
as little as $25, and paint or stucco it to 
suit. Or you can install an “Underwriters 
Approved” prefab chimney for as little 
as $60 to $80. These lightweight, insu- 
lated flues require no masonry and can 
be supported by the existing wood struc- 
ture of the house. They can be enclosed 

in a closet or boxed in with 
standard framing and wall ma- 
terials. On the roof, special hous- 
ings make them look like regular 
masonry chimneys, 

Some prefab fireplaces have 
insulated bottoms and backs, but 
most must be kept away from 
anything that will catch fire. Under- 
writers recommend a minimum clearance 
of 30 inches to all woodwork. Advised 
clearance around stovepipes is 18 inches. 
These figures, however, may be consider- 
ably reduced with special shields, 

The stove-type prefab fireplace has the 
advantage of easy installation and low 
cost. It also gives quicker heat and 
better radiation than a masonry fire- 
place. 

‘On the debit side, they're limited in 
size; few will burn more than a 24-inch 
log.’ Also, most types have no anti-down- 
draft provision, which means more than 
an average tendency to smoke. Finally, 
one of this kind just might look like an 
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KOSMAK 


DIMENSIONS 
‘inehes) 


Fireplaces 


MANUFACTURER 


All the details 
about the new P efab | 
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MANCHESTER-PIERCE UNI-BUILT 


COLORS OR FINISH 


shielding kit Includes fire screen, 
Coal grate $7.50 | andirons, damper 


16- and 12-42. stee! 


black 


16a steel red, green, gray, 
6-42: st eed areen, ar, 


tas, | fora screen, | Soci colors, cones 
18-and 12-42, stee! | russet, red, black, 5 ren cetters | bortecue grate” | and custom Rods 8180 
white or masonry available 


14-and Aten steel | black: brass copoer, 
steel, or 
[colored trim tra 


hing cha Bottom and back insulated 
pests Seren. £ with glass fiber; fire 


screens and andirons 
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iach = 

T6aa. seed Diack 

poe pacing charge $5 

| | Baek 
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ny direct 
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Building your own fireplace? Study these pointers: --++++++++++++++++++0+ 


BASE CAN BE FILLED WITH RUBBLE, or left hol- 
low for an ash pit. Brick wall enclosing fire- 
place must be kept plumb. For a raised hearth, 
use facing material on the forward edge. 


inexpensive substitute for the real thing. 

Prefabs that are designed to look like 
masonry fireplaces require no clearance 
and come complete with a prefab chim- 
ney. Installation is quick and easy, per- 
haps no more than four to six hours. 
Cost is under that of masonry fireplaces 
of comparable size. Variety is something 
else again, Sizes and styles are limited. 

© Heat-circulating fireplaces. Place a 
steel fireplace shell on a prepared hearth, 
and you need only to surround it with 
masonry and add a chimney to complete 
the job. These units have all of the im- 
portant design elements built in—proper 
slope of back, splay of sides, size of 


CAST-IRON DAMPER should extend the full 
width of the fireplace. It rests on the fire- 
chamber top, uncemented. Otherwise, heat- 
expansion of the metal could crack the masonry. 


smoke shelf and proportions of smoke 
chamber—so there is little chance of con- 
struction error. 

Their big advantage: They give off 
more heat than masonry fireplaces. Ex- 
actly how much more has never been 
impartially determined. Manufacturers 
claim “twice as much.” If that isn’t 
enough for your needs, using fans to force 
air circulation further improves the heat 
output. 

The claim is made that the metal units 
are just about as durable as masonry. 
Still, it is advisable to use a fire basket 
to keep burning fuel from direct contact 
with the back. Excessive heat may, in 


Heat-Circulating Fireplaces 


BENEFIRE Bennett-ireland, Inc. ‘Norwich, N.Y. or 26x49 Wide variety of decorative 
Melrose Park, Ii arilles 
FYRO-PLACE Syracuse Tank 723 Hiawatha Bivd., West, 2760 ‘Expansion channels eliminate 
and Mig. Co. Syracuse 3, N.Y. joint between masonry facing, 
and fireplace form 
WEATFORM Superior Fireplace Co. 4325 Artesia Ave., 24x71 "Units that open on 1, 2, 3, 4 
Fullerton, C Sides; available with’ hot- 
oF 601 N. Point Ré., ‘masonry-protect- 
Baltimore 6 t shelf 
WEATILATOR ——Heatilator, inc Syracuse 5, N.Y. ‘28x60 Damper seals airtight 
WEATSAVER Donley Brothers Co. 19902 Miles Ave, 8x60 Square shape makes It easy to 
levelanc lay up masonry 
WOMART Sears, Roebuck and Co. Stores, mail-order houses 34x39 ‘Special discount on units 
Shipped from factory 
VESTAL Vestal Mig. Co. P.O. Box 152, 30x50 A-seal_ damper lock 


Sweetwater, fenn. 
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SMOKE SHI structed, by building, a 

forward-slopi u per height, 
then! pausing soneréte Jn behind Be bo orm a 
ledge’ The rear wall should be at least 8” thick. 


time, burn through the wall. A chimney 
cap is also recommended to keep rain 
from gradually deteriorating the metal 
smoke shelf. 

A circulating unit is likely to cost $40 
to $100, or more, over an all-masonry 
piece. It may be worth it to the amateur 
builder who'll find that the form makes 
fireplace building easier and faster. The 
professional mason, however, is likely to 
find that installation takes more time 
than a straight masonry job. 

Circulating fireplaces have special use 
in remodeling existing defective fire- 
places. The inside construction of the old 
fireplace is torn out and the steel unit 
inserted in the shell and bricked around. 

@ Masonry fireplaces. Despite newer 
units, the all-masonry fireplace still ranks 
as the number 1 choice. No other fire- 
place offers so many design variations. 
It can be open on one, two, three or four 
sides, set free-standing in the middle of 
the room, combined with hoods, faced 
with any wall material, built with barbe- 
cue, bake-oven and even smoke-oven fa- 
cilities, set at the floor, or raised to a 
higher level. 

Most all-masonry fireplaces will cost 
somewhere between $500 and $1,000. 
However, with labor accounting for half 
to 60 percent or more of that, you can 
save substantially by doing all or part of 
the work yourself. Materials may cost 
only $200 to $400. But don’t underesti- 
mate the sweat and barked knuckles. 
Figure a minimum of 100 hours of labor 


REAR OF SMOKE CHAMBER IS VERTICAL, but 

front slopes back about 1” per course, After 
three vertical courses, each side slopes 144” per 
course. Interior is mortared smooth. 


Fj STEB ANOLE is placed on facing when it 
reaches a height 5" below the damper eat 
‘The !amele acts an:a:seppact for a, breast , 


and facing is continued above it. 


when building even a small fireplace. 

Mistakes in construction? Too many 
“expert” masons are still guilty of them, 
though good design is now common 
building-trade knowledge. So even if you 
are having someone else build your fire- 
place, know what must go into one and 
see that the job is done right. Many 
factors relating to foundation, clearances, 
flue sizes and chimney height apply 
equally to heat-circulating and all-ma- 
sonry fireplaces. Here are 10 important 
items to watch: 

1. Size. The larger the fireplace, the 
lower its heating efficiency. Heat comes 
mostly from heated brickwork, and in a 
small fireplace it’s easier to heat both 
back and sides. A big fireplace is, of 
course, capable of supplying more heat 
than a small one, but it’s harder to get 
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going, uses moze fuel, wastes more heat. 
For best resuis, keep the fireplace-open- 
ing width under 42”, height under 28”, 
depth under 21”. A depth of 16” to 
18” is best, although 21” may look better 
in a large fireplace. 

2. Location. Setting the fireplace 
chimney outside the house walls saves 
considerable interior space, but you lose 
heat and draft. Draft depends on gases 
reaching the chimney top still hot. This 
is hard to accomplish in a chilly chimney. 

Outside chimneys are more expensive; 
their walls must be double-thick to pro- 
tect them against rapid deterioration. 
If you must have an outside chimney, 
specify glass-fiber insulation between flue 
lining and masonry. It will help keep 
flue gases hot and improve draft. 

Preferred room location for a fireplace 
is an end wall. Cross drafts are less like- 
ly there. Avoid locations directly oppo- 
site an outside door. Gusty breezes 
through an open door will force smoke 
out into the room. Locations near a 
warm-air register are bad, too. It may 
create a draft across the fireplace front. 

3. Type. You can have a fireplace 
that’s open on from one to four sides, but 
remember this: The more sides open, the 
less likely it is to burn well. The tradi- 
tional fireplace with one long side open 
has the most reliable operation. A fire- 
place with one long and one short side 
open will also give satisfactory service, 
but you shouldn’t have any projecting 
combustible wall within 5’ of the end 
opening. 

A fireplace with one long and two short 
sides open is subject to cross currents 
and downdrafts. For this type, an end 
wall is almost always a preferred loca- 
tion. Nearby warm-air registers may 
prove troublesome. If the flow of air 
from the outlet cannot be deftected, re- 
locate the register or shut it off when the 
fireplace is in use. 

With a fireplace open on two long sides 
the flickering logs can be seen from two 
different rooms. But this popular through 
fireplace is also very sensitive to through 
drafts. No matter how well it is designed 
and built, it may smoke at any slight 
disturbance of room air—such as an ex- 
haust fan in a nearby kitchen might 
make. Antidote: Close the kitchen door. 
Never locate such a fireplace between 
two outside openings, or else be prepared 
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11 things to do 
whena 
fireplace smokes 


1. Are you sure the damper is fully 
open? Check it. 

2. Lay a fire of dry, seasoned wood 
against the rear wall of the fireplace. 
Andirons help circulate air. 

3. Make sure enough air can get into 
the room. Fireplaces use plenty. 

4. Close doors and windows that 
send air currents directly across the 
fireplace opening, instead of into it. 
5. Clean soot and debris from flue 
and smoke shelf, rust off damper. 

6. When downdrafts cancel updrafts, 
build the chimney higher or try a 
deflecting cap on top. 

7. Fill any holes between the chim- 
ney bricks to seal off air leaks. 

8. Reduce the size of your fireplace 


to close them when you use the fireplace. 

A fireplace open on one short and two 
long sides has even less protection from 
drafts than a “through” fireplace. A fire- 
place open on all four sides is recom- 
mended only when design and appearance 
are more important than performance. 

4. Foundation. The fireplace base 
should be a reinforced concrete slab 
placed below frost line on solid ground, 
never on loose fill. The slab should ex- 
tend 6” to 8” beyond the limits of the 
fireplace on all sides and be 6” to 12” 
thick, depending on the type of soil and 
the size and height of fireplace and 
chimney to be supported. 

A fireplace is likely to be heavier than 
any other part of the house and to settle 
at a different rate. Because of this, its 
slab and foundation should be completely 
free and independent of the house struc- 
ture. It should not rest on the basement 
floor. This slab is too thin to support 
so heavy a weight. 

The fireplace foundation walls may be 
of masonry block, brick or poured con- 
crete, and the area enclosed by the walls 


4 


2 


opening if the flue is too small by 
adding firebrick around the opening 
at sides and raising the hearth. Or 
fasten a metal shield across the top of 
the opening. This also compensates 
for a damper that was set too low. 

9. Brick up all but the main opening 
of your fireplace, if it has several— 
unless appearance matters more than 
performance. Multiple openings raise 
hob with the draft. 

10. Two fireplaces, or a fireplace and 
a furnace, should not share the same 
flue. If they do, make sure the unused 
one is sealed airtight, or they'll share 
a single draft, too. Here again you 
invite sluggish flame—and smokiness. 
11. Sometimes smoke from one fire- 
place will come down a second flue in 
the same chimney and out of a second 
fireplace, especially if there's a chim- 
ney cap. First, remove the cap; if 
that doesn’t help, build one flue up a 
bit higher than the other. 


may be used as an ash dump or filled to 
hearth level with clean, compacted rub- 


ble. Any flue that runs down through 
the base of the fireplace, such as to a 
furnace in the cellar, should be enclosed 
with masonry. 

5. Hearth. A fireproof front hearth 
is needed to keep sparks and embers 
from reaching the floor and setting a 
fire. Its minimum satisfactory width is 
16”. Customary construction is of rein- 
forced concrete. 

Whether at floor level or raised, the 
hearth must be entirely supported by the 
fireplace, never by any part of the floor 
structure. Usual procedure is to canti- 
lever it. Satisfactory thickness for a 
concrete hearth is 314”, with reinforcing 
rods at foot intervals. 

For convenience in clearing out ashes, 
include an ash pit. If the fireplace is on 
a slab, or a conventional ash dump is 
otherwise inconvenient, use a built-in ash 
collector. This type may be lifted from 
the fireplace for emptying. 

6. Fire chamber. The walls of the 
fire chamber must be lined with firebrick. 


Some varieties of stone explode or disin- 
tegrate under heat. Firebrick should be 
set with tight joints, using special fireclay 
mortar. 


The first three or four courses of fire- 
brick on the rear wall are kept plumb, 
After that, the rear wall inclines forward. 
This inclination helps deflect heat into 
the room and forms a shelf at damper 
level. This smoke shelf, equal in width 
to the flue above it, stops downdrafts and 
turns them up the chimney. 

To reflect heat better, the side walls of 
the fire chamber also widen out toward 
the front at an angle of 5” in 12, or a 
little more than 7” in a fireplace having 
a depth of 16”. The walls must fan out 
equally to ensure an even draft. 

7. Breast wall. To help direct smoke 
to the damper and keep it from pouring 
out into the room, a wall must be run 
across the top of the fireplace opening. 
‘This breast wall, supported by a steel 
angle, must be a minimum of two courses 
of masonry high and extend from 5” to 
8” below the damper. 

8. Damper and smoke shelf. Specify 
dampers made of cast iron or corrosion- 
resistant steel. They last much longer 
than those of ordinary sheet steel. In 
most cases the front flange of a cast-iron 
damper is strong and wide enough to 
support the fireplace arch. 

Dampers that are closed by poker con- 
trol are less conspicuous, but rotary con- 
trols are easier to operate. If yours is 
a multi-opening fireplace, be sure to use 
a damper especially designed for this 
type. It’s larger and higher, and the 
downdraft shelf and chimney flue can be 
placed on any side of it. 

The damper goes across the narrow 
opening between the fire chamber below 
and smoke chamber above. It goes for- 
ward of the flue opening, never under the 
flue or behind it. Its opening must not 
be shorter than the fireplace opening. 

To protect the damper from the intense 
heat licking upward, its flange should 
fit flush with the outside faces of the 
firebrick supporting it. 

The damper is placed so that its up- 
turned hinged plate forms a baffle along 
the front of the smoke shelf, stopping 
downdrafts. The smoke shelf, preferably 
slightly concave, should be plastered 
smooth with mortar. 

(Continued on page 242 
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Wordless 
Workshop 


By Roy Doty 
and Herbert R. Pfister 
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Table-Top Shop 
Works Wood, Metal 


MALL but capable, this combina- 
tion tool easily slices its way 
through metal. The same blade will 

also cut plastic and wood up to 134” 
thick. Rubber suction-cup feet allow you 
to set up shop on the kitchen table with- 
out marring the surface. 

The jigsaw is the basic tool, and a 
power takeoff on its motor drives a 
specially designed flexible shaft at 3.450 
r.p.m. Accessories include a sanding disk, 
grinding wheel, wire-brush wheel and 
buffing wheel. A clamp-on base holds 
the flexible shaft erect for routing. High- 
speed cutters, abrasive wheels, drills, a 
drum sander, bristle brushes and polish- 
ing wheels are also available for use with 
the flexible shaft. The package, made by 


GRINDING WHEEL with guard quickly attaches 
to the power takeoff on the side of motor and 
runs at 3,450 r.p.m. Suction-cup feet keep the 
tool from drifting under side pressure. 


DRILLING, carving and fine grit ig all can be 
accomplished with the versatile flexible shaft. 
Here, the shaft is used to drill the necessary 
starting holes for inside cuts with the jigsaw. 


the Dremel Mfg. Co., 2420 18th St., 
Racine, Wis., does a variety of shop jobs. 

An unusual principle is used to drive 
the jigsaw blade. Instead of the conven- 
tional upper tension spring, which pulls 
the blade taut against a reciprocating 
lower blade-chuck, a U-shaped rocker 
arm holds the blade at uniform tension 
and rocks it up and down. 

In use, the tool is about as quiet as 
a sewing machine, which makes it suit- 
able for apartment dwellers. Despite its 
ability to cut wood or metal with ease, 
the blade’s short stroke and full-length 
blade guard make it safe for a child to 
use. The tool weighs -12 pounds. Cost: 
$33.95 for basic tool and accessories; 
$49.95 with all accessories shown, 


DISK SANDER, buffing wheel and wire-brush 
wheel also mount on. th 
wheel is mounted 


er takeoff. Each 
bor for conven- 
changeover. 


vertical 
far pie om, rabbeting or for carving in relief. 
‘of the cut is controlled by moving 

the handpiece up or down in the base. 


Popular Science designs a new aid to family entertainment: 


Wireless TV Phones 


At last you can enjoy TV when 
you want it—or have quiet 
in the room while others hear 


H'= 'S news that every TV owner 
has been waiting for: a simple 
way for each member of the fam- 
ily to turn the sound off or on, to suit 
himself, without annoying anyone else. 
Now Mom and Pop and Sis and Junior 
can simultaneously: 

@ Watch and listen; 

© Watch without listening; 

Listen without watching; 

© Or, best of all, do something else 
right in the same room—chat, read, make 
a phone call, take a nap—without any 
noisy interference. 


Let You 
Listen or Not 


The magic that makes take-it-or-leave- 
it TV possible is a wireless headset, de- 
signed by the staff of Poputar SCIENCE, 
that permits the TV set’s speaker to be 
silenced. Because the headset is wire- 
less, there’s no dangling cord to tether 
you to the console. You can make the 
headset yourself in a couple of hours’ 
time. This article will tell you how to 
build several different types, each one 
tailored to suit the different members of 
your family. Or you can order them 
ready-made. 

Peaceful coexistence will pervade an 
evening at home when you outfit the liv- 
ing room with these remarkable “private 
ears.” You and the missus can now 
dine graciously, unaccompanied by war 
whoops and gunfire from the kids’ favor- 


Found: a new freedom in family TV viewing 


NOW DAD CAN WORK IN PEACE without causing 
the family to pass up their favorite TV show, 
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BUT HE WON'T 
matter how 


ite thriller. Afterward you watch the 
fights at ease, never triggering a wifely 
“turn down the volume.” Later you goof 
off to bed, sans ear plugs, while she 
emotes in silent solitude over the late 
tearjerker. 

It’s like having a separate, soundproof 
TV room—but with the set left just 
where it is now. You have the con- 
venience of a speaker going full blast, 
without its brutal tyranny. If you don’t 
want to watch, you don’t have to listen 
either. 

Wireless does it. All previous TV 
earphone rigs have had three major draw- 
backs: (1) the trailing cord leashes a 
user to a fixed radius; (2) conventional 
earphones feel heavy and uncomfortable 
after they have been worn awhile; and 
(3) only a limited number of people 
could listen, 

The problems are licked this way: (1) 
a clever induction circuit sends a wire- 
less signal to a headset anywhere in the 
room, eliminating the cord fetter com: 
pletely. As for (2), the PS headset for 
adults uses a tiny hearing-aid phone so 
light as to be unnoticeable; the problem 
now is to remember to take it off when 
you go to bed. And (3) there is no 
limit to the number of headsets that can 
be used. 

Technically, the circuit is as simple to 
understand as it is to install. You string 
a couple of concealed wires about the 
room, and hitch them to the sound out- 
put of the TV set. They act as the pri- 
mary of a giant, room-size transformer. 
Then you wind a small coil of wire (the 
secondary) and hitch it to the earphone. 
Induction does the rest, while blessed 
silence reigns. 


1 Making the 
+ transmitter loop 


Only one transmitting loop is needed, 
no matter how many headsets are used. 
Begin by stringing a couple of turns of 
wire to encircle the listening area. The 
wire can be concealed under the rug, 
tacked around the baseboard or ceiling 
molding, or even fastened to the joists in 
the basement underneath. Theoretically, 
the closer you get the level of the loop to 
the level of the headsets, the better the 
system works. Practically, both sub- 
floor and ceiling loops worked fine in 
the tests made by PS. 
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THE SPACE HELM) 


You just connect a coil of 
wire to any ordinary headphones and the kids 
have this nifty-looking wireless headset. 


Any kind of insulated wire you happen 
to have around will serve. If you need 
to buy some, common No. 18 bell wire 
is convenient to handle. After running 
the wire twice around the room, bring up 
the two ends of the loop near the back of 
the TV set. Leave a little slack if the set 
is sometimes swiveled around. 

Connecting the loop to the set’s in- 
nards is simple if you have the least 
facility in the do-it-yourself arts. And 
it’s safe, if you follow two precautions: 


earp h 
have this trim, almost invisible listen 


© Disconnect the power cord before 
you take the back off the receiver. 

Then sit back and relax for 15 min- 
utes, while the tubes in the set cool off. 

Inside the set, your objective is to 
connect these loop leads to the two wires 
that previously fed the speaker voice coil. 
Identify them this way: The wires you 
want run to the two terminal lugs at- 
tached to the speaker frame. 

On some sets, these wires emerge di- 
rectly from the chassis and run to the 


THE SUPER-DELUXE VERSION: There's no coil to 
this pocket-siz receiver, 
The diagram shows how to wire the parts. 


PARTS LIST FOR THE TRANSISTOR LISTENER 

1 CK722 transistor 

1 4-mfd., 6-volt subminiature electrolytic con- 
denser 

1 270,000-ohm, ¥4-watt carbon resistor 

1 .002-mfd. ceramic condenser 

1 solenoid, 7,000 turns 38 wire, iron core 
(Gyro Electronies, 325 Canal St., NYC) 

2 half-size pen cells, Eveready No. 912 

1 plastic box 134” x 2%" x 1” 

1 earphone, 2,000 ohm (or more), magnetic 
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speaker. On others they come from an 
output transformer that is mounted on 
the speaker frame. If your set is this 
kind, your pair of wires are the ones that 
run from transformer to speaker, not the 
pair from the chassis to the transformer. 

For the simplest possible hookup, 
simply disconnect the speaker and splice 


To help you build 
this personal listener 


HE editors of PopuLar Science 

have made arrangements with 
Magazine Services, Inc.,to manufacture 
or procure the necessary parts for PS 
readers. If you cannot locate the cor- 
rect parts, simply write to: 


Magazine Services, Inc. 
104 East 26th Street 
New York 10, N. Y. 


and specify: 
3. What parts you would like to order; 


2. If you would like to buy a ready- 
made head coil (please specify which 
ind) ; 


3. If you would like to buy a Larsson 
unit, including all necessary parts men: 
tioned in the article (please specify 
which type) : 


a. Headphone 
b, Earphone 
c. Transistor 


the room loop to the leads that previous- 
ly powered the speaker voice coil. This 
works fine but isn’t ideal, because the 
speaker no longer plays on the occasions 
when you want it to, as for intentional 
collective listening. 

‘The remedy is not really a complica- 
tion. Pick up something called a “closed- 
circuit jack” at a radio-parts store. This 
jack has three connections. Wire them 
as shown in the drawing. Take the male 
part, or plug, and connect it to the room 
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loop. The resu!t is magical: Plug into 
the jack and the speaker is mute but the 
headsets can receive; pull the plug out 
and the speaker works in the same old 
blaring way. 

There’s one other fielder’s choice on 
the transmitter loop. Sometimes, depend- 
ing on the TV set and the size of your 
transmitting loop, something called “‘im- 
pedance mismatch” may occur. (In case 
you aren’t electronically hep, this is not 
the alarming calamity it sounds like—it 
just means that the sound may not be 
as clear or loud as you'd like.) The fix 
is simple here, too. You buy an in- 
expensive output transformer, snip off 
the three wire leads to the primary, and 
use the taps on the secondary as a 
“matching transformer.” Hook it up as 
in one drawing, and then choose the 
connections that give you the best sound. 


Making headsets 
= for the kids 


The wireless coil that picks up sound 
from the big room loop is a completely 
separate unit. Kids will go for their own 
special version: It’s simply a coil of wire 
attached to a standard set of earphones. 
‘The result is a wonderfully tricky-look- 
ing space helmet that will send young 
imaginations soaring off on trips to the 
moon—while you remain earth-bound 
and enjoy the quiet. 

‘The coil and earphones are all there is 
to the headset. Kids can play, walk 
about, leave the room and return as they 
like—all with nothing to hold, carry or 
trip over. 

Winding the coil is nothing more than 
wrapping wire around anything that’s 
round and of appropriate diameter. The 
exact size isn't important because the coil 
doesn’t have to fit the head perfectly. 
Just measure across the headstraps on 
the earphones and make a coil big 
enough to go around the outside a few 
inches above the phones. 

Theoretically, the larger the coil and 
the more turns it has, the better it works. 
For convenience, a coil about 7” or 8” 
in diameter with from 100 to 300 turns 
of wire works fine. You don’t have to be 
choosy about the size of wire you use, 
either. No. 30 enameled magnet wire is 
readily available, inexpensive, and easy 
to work with. It makes a coil that is 
light yet still rigid enough to be self- 


How to hook the transmitter 
loop to your TV set 


TRANSMITTING LOOP 
TWO TURNS NO 18 BELL WIRE 
AROUNO ROOM 


Unplug the set and 
moving the back. If the speaker has the tra 
former on it (left), you still connect only to the 
‘oice-coil terminals (arrows). If you have any 
output TRANSFORMER as to which ones are the proper terminals 
= a serviceman can do the job for you. 
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‘ON SPEAKE! 


supporting. The usual collection of kitch- 
en saucepans and food tins should yield 
a circular form that's just right for wind- 
ing the coil. 

First you tape a strip of cardboard 
around the form, then start winding the 
wire on top. The cardboard makes it easy 
to slide the coil off when it’s finished. 

Don't worry if keeping an exact count 


How five receivers 
compare in PS at 


2. 300-turn coil with high-output dy- 
namic miniature earphone (Lafayette 
No. MS-260)—almost as good as the 
‘one above under most conditions. 


3. 300-turn coil with surplus HS-30 
headphones. 


4. 100-turn coil with Trimm “Profes- 
sional” 70-ohm headphones. 


S. 300-turn coil with an ancient pair 
of 2,000-ohm headphones that date 
back to crystal-set days. 


of the number of turns seems trouble- 
some. Just keep winding until you have 
about 300, then slip the coil off the form 
and tape it in five or six places around 
the circle. Bring the two ends of the coil 
together and scrape off the enamel coat- 
ing at the ends. To these ends, solder and 
tape two pairs of short, flexible leads as 
shown in one of the drawings. These 
flexible leads connect the coil to the ear- 
phones, one pair going to each phone. 
Spacemen won't squabble. When the 
connections have been made, wrap the 
entire coil with plastic electrical tape. 
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‘There'll be no wrangling over which 
headset is whose if you use a different 
color tape on each coil for quick identifi- 
cation. You can also work out bright, 
fancy combinations by alternating two 
colors, such as red and white, yellow and 
black, and so on. 

As you wrap the coil, include the flex- 
ible leads under the tape for about half 
the distance around the circle before they 
emerge to go to the earphones. Tape the 
coil itself to the two cross-straps on the 
headset. 

To hook up the earphones, you simply 
disconnect the regular cord that comes 
with them and connect the flexible leads 
to the same terminals, That's all there is 
to it. Switch on the set and your junior 
space cadets are ready to receive secret 
messages from their favorite hero. 


Making the grownups’ 
version 


‘The receivers for adults work in ex- 
actly the same way as those for the kids 
except for one important difference: In- 
stead of the bulky earphones that the 
youngsters go for, the pickup coil is 
wired directly to ‘a tiny, featherweight 
earplug of the type that’s used with hear- 
ing aids. You scarcely see it, scarcely 
feel it. Yet you can pick up programs— 
or ignore them—just by wearing or re- 
moving the earplug. 

The single earplug gives you plenty of 
listening privacy, yet doesn't block off 
both ears. You still have one ear free to 
carry on a conversation, cover the door- 
bell or heed the inevitable Daddy-I- 
want-a-glass-of-water from the bedroom. 
For safety’s sake, you can always hear 
what’s going on in the house. 

‘The remarkable thing about the re- 
ceiving coil is that, unlike the kids’ 
headset, you can either wear it or not as 
you wish. It’s designed as a headband so 
that you can put it on whenever you 
walk about or want to have your hands 
free. But if you don’t feel happy wearing 
a halo, simply place it beside you on the 
arm of a chair or a nearby table. The 
coil works just as well either way. 

A built-in volume control is another 
bonus you get. Just by tipping the coil, 
either on your head or off, you can re- 
duce or increase the sound level. Recep- 
tion is loudest when the receiving coil is 


[Continued on page 244) 
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New for the Handyman 


2. Design Your Own Wall. L-shaped 
plastic tiles combined with ful 
tiles, halves, quarters or triangular 
eighths, make planning a wall an inter- 
esting game. With 66 colors to choose 
frem, over 4,000 color combinations are 
possible. Designs with the various tile 
shapes are practically unlimited. 

Free design kits available from the 
manufacturer help you plan a wall. You 
then take your design to a tile dealer 
who will lay out an actual section so 
you can see how it will look. You can 
apply the tiles yourself or have a pro- 
fessional follow your design from the kit. 


Do your gutters need cleaning? It’s a 
job you should do each fall. fact 
sheet on the facing page will guide you 
in all aspects of maintenance and repair 
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1. Oiler Has Pump 
Tip. A new precision 
oiler, imported from 
Switzerland, shoots 
oil at any angle, 
making it possible 
to lubricate normal- 
ly inaccessible spots 
—even those over- 
head. As you press 
the tip, oil flows out. 
Release it, and the 
tip draws excess oil 
back into the car- 
You can re- 
cartridge 
with any light ma- 
chine oil or pene- 
trating lubricant, 


3. Step Hangs on Ladder Rungs. You 
can stand on a ladder in comfort when 
painting or doing work that keeps you 
on the rungs for long intervals. This 
aluminum step rest reduces fatigue by 
providing a platform over the rungs of 
any straight or extension ladder. 

‘The step hangs from one rung by two 
brackets and is supported by the rung 
below. A safety chain prevents it from 
accidentally falling off. 


these products can be obtained 
20 Fifth Aven, NYC: 


of gutters and downspouts. It’s specially 
designed to be saved. 

Next Month: Full details for installing 
anew electric-iron cord. 


Popular Science Fix- 


EXPOSED TO WEATH! 
the many-joi 
attention w 


. wind and airborne debris, 
nted, thin-metal gutters seldom receive 
il they develop trouble. Leaks, weather- 
tg and clogging with leaves are the troubles you'll 
run into. Household tools will handle them all. 
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What to do about leaks 
} 


APPLY A PATCH: Insert a new section of 
trough—or thin aluminum sheet—inside the 
old gutter on a bed of asphalt cement. 
Crimp new edge over old one to lock patch. 


CUT AWAY THE BAD SECTION and replace 
with a new one if rust has eaten through a 
wide area. Using a hacksaw backwards often 
helps to make cutting easier on thin metal. 


RESOLDER LOOSE JOINTS if they were orig- 
inally soldered. Wire-brush the area clean. 
then flow solder into the joint with a torel 
the patch is solid and watertight. 


JOIN NEW SECTION to existing trough with 
a solderless slip-on connector, as here. Coat 
the trough ends with asphalt cement before 


pressing them into the connector, 


What to do about clogging 


i ie eee 
IF DOWNSPOUT IS CLOGGED, 
run a plumber's snake down — thaw 
inside to penetrate and 
loosen, the clogging mass, If 
possible, ey to pull 
up rather than force it down- 


hard midway in the pipe. 


How to prevent stoppages 


COVER GuTTE 
This materi 


d beneath the lowest 
se metal trough. Use 
ray bomb on wasps’ nests 
before attempting to remove or destroy them. 


How to paint gutters 


WIRE-BRUSH AND PAINT galvanized gutters 


every three to five years, but don’t paint 
new metal until it has weathered. Scrape 
off the rust and apply a rust-sealing primer. 
Paint on a dry day above 40°, but not in the 
hot sun. Copper and aluminum do not need 
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FROZEN DEBRIS can be 
by pouring a k 

of hot water mixed with salt 

into the gutter or down the 

the mass Loar To add pressure to 

ie flow of water, connect a 

ward where it might pack garden hose to the hot-water 
d_where it might pack garden hose to the hot 
faucet at a laundry tub. 


TROUGH HAS SAGGED, pull wu 


hanger 
straps, fill nail holes with cement, then reset 
straps so that the gutter slopes 42” in 8° 
toward the downspout. Clean the gutters in 


spring and fall and flush with a hose, not- 
ing any low spots where water stands, 


ut to prevent stains on white si 
ing, coppe id be varnished or painte 
Coat the inside of wood gutters with 
phaltum paint (center). Tack a paint-roller 
sleeve to a long stick to solve the problem 
of painting the inside of downspouts (right). 


O 


Popular Science Fix-It-File 


O 


popular wobble blade. At the 
lower left and center are two 
assemblies that rely on bev- 
eled or set teeth for clear- 
ance. The common molding 
head at lower right can be 
used for dado cutting if the 
right width blade is used. 


Beginner’s Guide 
to Dado Cutting 


By R. J. De Cristoforo 


less than the thickness of the stock 
you are using; make repeated passes 
to widen the normal saw kerf and you 
wind up with a U-shaped cut called a 
dado—if you're cutting across the grain 
Do the same thing with the grain and 


S‘: a circular saw blade at a height 


GROOVE 


STANDARD CUTS that y 
cutters are shown here. 


can make with dado 
spirals, round and square 


the cut you make is properly called a 
groove (grooving and ploughing are the 
same thing). 

Such U-shaped cuts, either across or 
with the grain, are often needed in shop 
projects. It is natural, therefore, that 
one of the first things the owner of a 
new table saw decides to buy (after some 
extra saw blades maybe) is a tool that 


TONGUE 


tenons, surface carving are some of the many 
possible novelty cuts you can create. 
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Five jobs you can do with a dado cutter ... 


2 


TENONS ARE CUT IN ONE 
centering a spacer the thick 
tween dado blades. Place an 
each side of spacer and add chippe: 
waste stock. Clamp the work to a sliding jij 


ET AND CUTOFF are made in one pass by 

1g two dado assemblies and a larger- 

meter saw blade, The larger center blade cuts 

through first, so use an extension block on the 
miter gauge and hold the work firmly. 


How to cut a finger-lap joint .. 1.20660. ceecceeeeeeeeeeeeee 


COVES ARE MADE by passing stock obliquely 

across a turning saw blade, A wobble dado 

mbly) set for about a %” cut, 

il double amount of material removed in pass 
and cut a relatively flat-bottomed cove. 


the turning © 
wise. The “lead.” determined by the 
angle, will walk stock across dad 
spirals are made by tilting the blade arbor, 


FINGER-LAP JOINT, used for decorative box 
corners, can be made almost automatically with 
dado cutters. You use an extension on the saw’s 
miter gauge to space the cuts accurately. You 
get fingers that interlock precisely. 


194 rorutar science 


GLUE GUIDE BLOCK the thickness of finger in slot 
cut in extension. Shift extension and fasten it to 
the miter gauge so that a second slot can be cut 
a finger thickness away from the block. The 
fingers should measure from %” to %” thick. 


BUND SPLINES strengthen a butt joint. Use 
clamps to est 
cut. Hold stock 
turning blade. Advance stock until it touches 
the second clamp, then shut off the saw 


SET DADO HEIGHT to thickness of stock used and PLACE SLOT IN FIRST PIECE over guide block and 
i¢ part against the butt second piece against block. Holding both 
t over the dado. Hold pieces together, pass over dado. Shift to 

h new slot on guide similarly for automatic 
ng of following cuts, [Please turn-page] 
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the stock fi 
sion and flat 


will make the cut quickly, in one pass. 

That’s what a dado head does. It may 
be an assembly of twin outside blades 
and chippers of different thicknesses, a 
single blade with a hub assembly that 
tilts it so it moves from side to side 
while turning, or a common saw blade 
with special washers that do the same 
“wobble” job. 

The combination of chippers used 
with the outside blades of a dado assem- 
bly determines the width of your cut. 
With a wobbler, width of cut is con- 
trolled by how far out of line you throw 
the blade. 

‘An exponent of the wobble type may 
say: “Heck with an assembly! With my 
wobbler, thickness settings between mini- 
mum and maximum are infinitely vari 
able. I can get exactly the right width.” 

“Who needs it!” exclaims the assembly 
user. “I can assemble mine for all stand- 
ard stock. If slight variations in thick- 
nesses mean I'm not exactly right, I use 
paper shims between chippers. And I've 
got a fixed surface that makes it easy to 
measure fence settings. Your wobbler 
moves from side to side and makes it 
tough.” 

Well—most times loyalty is 90 percent 
confidence born of familiarity with the 
tool. If you know how to use it and it 
does the job, then it’s the tool for you. 


5 Hints to Users 


(to make manufacturers happier) 


1. Don’t run a dull dado—it just won't 
do a good job. Don’t run a dado that’s 
not Perfectly round—joint and 


sharpen it. 

2. Assemble chippers and out- 
side blades so that none of the 
teeth are in‘line with the others. 
Teeth lined up like marching 
soldiers produce a chattery cut. 
Staggered teeth (see drawing) 
smooth out the cutting action. 
3. Make cuts slowly and smooth- 
ly. Don’t cut too deep. If excessively 
deep cuts are required, make them in 
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Failure to get a flat-bottom groove, 
even with a brand-new dado assembly, 
is a common and justifiable complaint. 
Recent talks with a large manufac- 
turer revealed that the care and pre- 
cise attention needed to produce dado- 
assembly components that will cut a 
perfectly flat bottom are impossible if 
the unit is to sell in the $10-$15 popular 
price range. This means that we, 
buyers, have established that we'll spend 
just so much money for the tool. The 
manufacturer does his best to supply a 
quality item in the price bracket that 
will keep his product from gathering 
dust on the dealer's shelves. 

This has no bearing on the quality of 
the materials used. It affects only those 
last details of manufacture that would 
insure that each tooth is exactly the same 
height, and that the raker teeth are the 
same height as the chippers, 

Luckily, however, we can turn any 
ordinary dado assembly into a more 
precise instrument merely by marking, 
jointing and sharpening before we cut 
with it. This is admittedly a nuisance; 
no one likes to put this kind of work into 
a tool he’s just socked out good money 
for. But, if it’s done, the increase in 
cutting quality will really pay off hand- 
somely and your dados will have square 
corners and flat bottoms. 


two or more passes with your saw blade. 
4. If you can’t do a good jointing and 
sharpening job yourself, go to a 
professional. 
S. Keep your dado parts clean. 
Check them periodically and, if 
necessary, clean away gum and 
dirt deposits with a cloth dipped 
in turpentine. Store the parts 
carefully. Don’t let cutting edges 
knock against other surfaces. If 
storing parts, especially outside 
blades, for any length of time, protect 
them with a light film of oil. 


DADO CUTS IN CROSS SECTION: Top left is clean 
cut by molding head. Next to it is arched bottom 
made by a wobble saw. Cut at bottom left was 
the one at lower 
assembly. 


made by a low price dado 


right by a $53 hollow-grounc 


‘ 
| , a 
DADO GAUGE is handy for setting wobble blade. 
Make a sample cut at each setting, then check it 
to determine width. Make a new gauge after 


each blade sharpening; slight change 
blade’s diameter affects the width of cut. 


na 2 he 


FILE SMALL INDEXING NOTCHES in the arbor holes 
of outside blades and chippers. Use them to 
place the assembly parts consistently in same 
relative position on the arbor for cutting, a1 

for jointing or truing before sharpening. 


left is cut made at 3,400 r. 
speed). Same setting at 2,200 r.p.m. produced 


. (table-saw 


wider cut shown by 1/16” gap (arrow), Use 
same speed for trial cuts and actual work. ND 


5 Hints to Manufacturers 


(to make dado buyers happier) 


1. Mark arbor holes of the cutters (see 
photo at top of this page) so users can 
consistently place them in same relative 
position on arbors. So placed, the cutters 
will consistently run true. (This would 
also apply to regular saw blades.) 

2. Supply hollow-ground outside blades. 
Couldn’t you grind just one side of each 
outside blade? Would this make them 
cheaper to produce and thus make hollow 
grinding available at a lower price? 

3. Supply some die-cut paper shims. 
We know you can’t anticipate variations 
in wood thickness, but it’s a pain in the 


neck to have to cut our own “adjusters.” 
4. Supply instructions for jointing and 
sharpening your product, If we don’t 
do this job ourselves, we can give the in- 
structions to the professional sharpeners, 
some of whom need them. Hither way, 
some expert tips from you will help us 
make your product into a more precise 
cutting instrument. 

5. Supply outside blades, whether with 
set teeth or not, so that when used to- 
gether they will be just right for 14” 
stock. Even a slight set on 1%4”-thick 
blades spoils them for 14” dadoes. 
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METAL STRIP 
FOR DOORS 


METAL BACKED 
FOR DOORS OR 


Now’s the 


PLASTIC STRIP FOR 
DOUBLE HUNG WINDOWS 


Time to Weatherstrip 
Your House 


Before those wintry blasts strike, here’s what you should 
know about the many materials available and how to use them 


By Paul Corey 


UST by weatherstripping your house 
you may be able to cut fuel bills as 
much as 25 percent. Surprising? 
Not when you consider that you 

may have a hole in your wall big enough 
to throw a basketball through. You can’t 
see it. But the hole’s there just the same 
—stretched out thin in the form of many 
tiny cracks running around your doors 
and windows. 
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By sealing up these heat leaks, you 
make your house warmer, less drafty and 
more comfortable. Weatherstripping also 
helps to keep out dirt and noise. 

Modern weatherstripping comes in 
many types. There’s not a great deal of 
variation in efficiency, but there's a big 
difference in cost, in how long they last, 
and in ease of installation. You can 
weatherstrip a door for 50 cents or $5. 
You can do a quick tack-up job that may 
last a year, or you can put in a neat, 


concealed installation to last the life of 
your house. 

Types of weatherstripping: There are 
three basic weather-seal materials—fab- 
ric, plastic and metal. The fabric, and 
most of the plastic types, work as gaskets. 
‘You mount them on the face of a frame 
or molding, and the door or window 
swings against them, compressing the 
material to make a tight seal. 

Gasket-type weatherstripping does not 
stand up well when used against a sliding 
surface, such as a window that is con- 
stantly moved up and down. Because it’s 
surface-mounted, it’s also not as neat 
looking as a concealed installation. 

Metal weatherstripping mounts right 
in the window track or door recess and 
is almost invisible. It’s not worn away 
by the sliding action of a window and 
makes a neat, permanent installation. 

Two other types of material make good 
weather seals but in a limited way. One 
is spun glass which you poke into cracks 
with a knife. The other is a 4” cordlike 
mastic which you press into cracks with 
your fingers. These will stop heat leaks, 
but they can’t be used to seal windows 
and doors that are in use. 

Fabric seals: These work on the gas- 
ket principle, cost little, may not last 
long, and look conspicuous. But if ap- 
pearance doesn’t count and you want to 
seal a window that is not often touched, 
any of these will serve for years. The 
category includes hair felt, wool felt and 
cotton weatherstripping. 

© Hair felt has been around the long- 
est. It is bristly stuff which comes in 
small rolls, enough to do a window, or in 


SURE CURE FOR CASEMENT WINDOWS, this U- 
shaped vinylplastic strip is glued to edge of 


metal frame, and window swings tight against it. 
Strip is easily mitered at corners with shears. 


™ 
SPRING STRIP can be concealed in hinged 
iding windows. For double-hung type, strip 
is slid up between the sash and the frame and 
tacked in place without removing the sash. 
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DOOR KITS include this special metal strip that’s 
tacked behind the lock striker plate. Tin snips— 


or even an old pair of scissors—are all you need 
to cut the metal strips to desired length. 


STAPLING GUN speeds tacking of this vinyl- 

lastic tubular strip, or you can even thumbtack 
n doors or hinged windor 

but will wear fast if used on sliding sash. 


COILS OF FELT save you money and are quick 
to put on. This metal-backed type is predrilled 
for fastening, comes with nails can 
turned around corners without cutting. 
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larger hanks 25’ and 50’ long for about 
accent a foot. The standard width is %4”. 
It is tacked with ordinary carpet tacks to 
the window frame or the door-stop mold- 
ing. It won't stand up long around a 
door or window that is often opened. 

© Wool felt—sometimes a mixture of 
wool and cotton felt—comes in rolls up 
to 100’ and in two widths, %” and 1”. 
It's put on like hair felt, but is better 
looking and will last longer. It costs a 
little more than hair felt. 

For two to three cents a foot, there's 
a rubberized wool felt with adhesive back- 
ing that sticks to wood or metal without 
tacking. This is especially good for seal- 
ing metal window sash, but the adhesive 
won't take much opening and closing. 

One of the most common types of 
weatherstripping is wool felt backed up 
by metal—aluminum, zine or brass. It 
will give you a neat, though still visible, 
job and will stand up well. It’s easy to 
put on, can be fitted around corners with- 
out cutting, and comes in convenient coils 
long enough to seal one door or window. 
However, it can’t be used on metal sash. 
Price: about four cents a foot. 

Wool felt backed by wood is another 
combination. This comes in 7’ lengths 
and widths from 14” to 1/4”. The narrow 
stuff is used to seal windows, the wide 
for doors. Because the wood can be 
painted or stained, this weatherstripping 
makes a relatively inconspicuous seal. It 
costs about twice that of metal-backed 
felt and is a little more trouble to install 
—it must be mitered at the corners. 

A newcomer is a woven-wool pile, like 
rug material. It comes in different 
shapes, seals well and cushions against 
rattle, but costs somewhat more. 

© Cotton weatherstripping has a cover- 
ing of weather-repellent fabric with a 
core of cotton yarn. This is tacked to the 
window frame and door-stop molding. It 
won't stand up very long if doors or win- 
dows are used much. The dealer keeps 
it on a reel and will pull off as many 
feet as you want. The price is around 
four cents a foot. Although it is in- 
expensive, its short life and appearance 
are against it. 

Plastic seals: The most common are 
round vinyl-plastic rolls, either hollow 
inside or filled with urethane foam. They 
are tacked to the window frame or door- 
stop molding in the same way as the 


gasket-type fabric seals. Although the 
same shape as the cotton, they look much 
neater and give much longer service. The 
cost is just over twice that of cotton. 

You can also get special shapes for 
double-hung windows, metal sash, doors 
and garage doors. These are easy to 
install, stand up well and look neat. 

‘An expensive but especially trim-look- 
ing type is an aluminum strip edged with 
vinyl plastic. Another newcomer is a 
rounded, rigid-plastic molding strip that 
grips a soft-plastic seal. There's also a 
wood-backed vinyl-foam strip that's less 
expensive, and the wood can be painted 
or stained to match the woodwork. 

To seal the bottom of a door, there 
are wood or aluminum thresholds that 
grip a vinyl-plastic roll down the center. 
You remove the existing threshold if 
there is one and replace it with one of 
these, cutting off the bottom of the door 
to fit, If no threshold exists, then more 
of the door bottom will have to be re- 
moved. The cost of these thresholds, 
either wood or aluminum, is around $1 
a running foot. 

Metal seals: Bronze, aluminum, brass 
and stainless-steel weatherstripping will 
give you a permanent installation, and 
in most cases the seal is concealed. For 
doors and wood windows, either double- 
hung or casement, there are two main 
types—the “V” or folded-back kind, in 
widths of 5%”, 7%” and 1%”, and the 
spring-strip type, in widths of 1” and 
144”. Both get their seal by the pressure 
of light springy metal. 

The spring-strip kind is the least ex- 
pensive of the metal seals. You can buy 
just enough to do a window or door, or 
you can buy it in 50’ or 100’ rolls for 
about five cents a foot. It is easy to in- 
stall. You cut strips to length with scis- 
sors or tin snips, and nail it—nails come 
with the strips—to the window or door 
frame with the spring side toward the 
window stile or the door stop. 

The V-type weatherstripping is sold 
in kits. Each kit has enough parts for 
a standard door or window. Included in 
the door kit is a special piece of folded 
metal to seal around the strike plate. The 
window kits have special members to seal 
between the cross rails. 

A less well-known type of metal weath- 
erstripping, especially for double-hung 
windows, is surface-mounted. It is a 


"ALLMETAL 


EASIEST DOOR-BOTTOM SEAL to put on is this 
metal-backed felt strip. It's screwed to inside 
edge (top sketch at left, below), can be com- 
bined with rain shield tacked on outside, 


pair of interlocking channels, like hands 
hooked together. These are fastened to 
the sides of the windows. The seal at the 
top and bottom and between the two 
sashes is made with spring-strip metal. 

You needn't remove the sash to install 
either interlocking or spring-strip weath- 


‘ erstripping. But another kind calls for 


the conversion of weight-lifted double- 
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ASTIC TUBES for garage doors come 
ith metal eyelets. You just nail through 
ts into the bottom edge of the door, 
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hung sash to spring-lifted. The stiles and 
parting strips have to be pried off and 
the sash removed from the window open- 
ing. The sash has to be trued up to exact 
dimensions, then grooved to take metal 
guide strips. These provide smooth-work- 
ing windows and a tight weather seal, 
but are the most costly weatherstripping 
and the hardest to install. 

Metal sash, either steel or alpminum, 
calls for a different type of metal seal. 
A “W”-shaped strip clips over the hinge 
side, and top and bottom of the frame. A 
“Z”-shaped member slides over the lock 
side. These are quick and easy to install, 
and the price is about $1.50 for each 
window. 

Metal door-bottom seals can be bought 
separately or are included in kits. One 
all-metal type consists of two interlock- 
ing metal parts, one for the bottom of the 
door and the other for the threshold. To 
install these, you have to remove the door 
and plane or rabbet the bottom so that 
the part you fasten to the door will fit ac- 
curately into the piece on the threshold. 
This can be a tricky operation. 

A simpler type of door bottom is a met- 
al-backed felt strip that is screwed to the 
face of the door at the lower edge. An- 
other type, equally simple to install, is 
for doors which must swing back over a 
rug or carpet, A spring device allows the 
felt seal strip to lift when the door is 
opened and gives it clearance. 

Costs of these door bottoms ranges from 
50 cents for the simple metal-and-felt 
type to $2.50 for the spring-lift kind. 

Kits speed the work. Most types of 
weatherstripping are available in kit form 
—with enough material and parts for a 
standard door or window. You don’t have 
to measure each window and door in your 
house to get the amount of material you 
need. You just count the units you want 
to seal and buy that many kits. 

Where you can buy weatherstripping in 
bulk form, you will save from two to four 
cents a foot. But your choice will be 
limited largely to the inexpensive gasket 
seals—felt, cotton, sponge rubber and 
vinyl plastic. 

You can also buy the spring-strip 
metal type in bulk form, but if you use 
this to seal a door, the bulk type won't 
include the special little metal part for 
the striker plate. The spring-strip kits 
do include this. END 
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How to Make 
a Lock-Miter Joint 


For a good-looking cabinet 
corner with built-in strength, 
try the lock-miter joint. Un- 
like the plain miter, which 
allows meeting edges to slide 
when brought together on slip- 
pery glue, the lock-miter holds 
the parts in position while 
the glue sets. 

Easy to make with a tilt- 
arbor table saw, the lock-miter 
joint is ideal for plywood con- 
struction since it conceals the 
edge laminations. The cuts 
made on the joined edges are 
different, one having a miter 
and mortise, the other a miter 
and tenon. Always cut the 
mortise in the long side as the 
tenon must be cut while the 
panel is held vertically. Pre- 
cut the pieces to exact size 
before making the joint cuts; 
the miters will be sawed to 
the edges. 

To cut the joint accurately, 
use a tilt-arbor table saw. The 
left side of its fence should be 
faced with a straight piece of 
wood so the blade can nick 
into it when cutting the miters. 
A dado head is useful for cut- 
ting the mortise, but the cut 
can be made in several passes 
over the saw blade to get the 
required width. A set of jigs 
made by cutting each succes- 
sive operation in a separate 
piece of scrap plywood will 
make cutting the lock-miter 
joint almost automatic. 

‘The drawing at right illus- 
trates the cuts made in both 
meeting edges to produce the 
lock-miter joint. Dimensions 
are given in proportions rela- 
tive to the wood thickness 
rather than in inches, so the 
joint can be accurately made 
regardless of the thickness of 
the material being joined. 


Please turn the page for cutting de 
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The POPULAR SCIENCE Shop Notebook 


Cutting the mortise side of a lock-miter joint 


sT MITER on the 
blade 


enough to bury the itd uals 
ness in the wood facing. 


ASSEMBLE DADO HEAD to cut a 
dado %" wide (for %” lum- 
ber) and adjust the fence so 
that the cut begins exactly at 
the inside edge of the miter. 
Elevate the saw arbor to make 
the depth of the dado approxi- 
mately three-fourths the thick- 
ness of the piece of lumber, 


Cutting the tenon side of the joint 


TENON SIDE of the joint starts 
with a 45-degree cut halfway 


into the ed; Piece must be 
Held vertical iy, which’ is" why 
tenons she cut in the 


shorter, ‘canlonte handle pieces. 
Maintain firm side pressure on 
the piece to keep it upright and 
snugly against the fence. 


or AWAY me it AR read 
scrap to expose half-miter a1 

produce the tenon. No harm is 
done if this cut undercuts the 
end of the miter. Set the fence 
slightly less than 44” (on %4” 
stock) from the blade so the 
tenon will fit easily into the 
mortise of the mating piece. 


These jigs will make the job easier 
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MAKE FINAL CUT in the mortise 
side of the joint by passing the 
piece over the dado head. Cut 
all mortise edges at one time 
to save resetting the saw. Keep 
blades sharp to get clean edges 
that require no sanding. Press 
pieces of wood flat on the table 
to get full depth of cut. 


‘TRIM END OF TENON to fit the 
depth of the mortise. It's best 
10 have the tenon fall a bit short 
of touching the bottom of the 
mortise, to provide space for 
glue. Practice these cuts on 
pieces of scrap before cutting 
into large pieces of good lum- 
ber, or, as below . . « 


MAKE A SET OF JIGS like these 
to simplify the saw adjustments. 
Al, 2 and 3 show the cuts for 
making the tenon and_miter. 
B1, 2 and 3 show cuts for the 


settings a sliding ‘the pieces 


over the blade before turning 
on the saw. Blade should just 
lightly touch the jig. 


EXHAUST-HEAT ‘STAT is 
the man- 


replacement easy. The 
action of the hot exhaust 
gases on the bimetallic 
spring operates the but- 
terfly valve located in- 
side the thermostat. 


Warmup slow? Engine sluggish? 
Then you'll want to know about: 


The Damper in Your 
Car’s Exhaust 


By Phil McCafferty All of these terms apply to the same 
thing, a little gadget that looks like a pint- 

ID you know you have a heat riser sized stove damper. On V-8 engines, you 
under the hood of your car? Or an _ usually find it at the outlet end of one of 
exhaust-heat thermostat, a cross- the exhaust manifolds, between the mani- 

over valve, a manifold heat control, an fold and exhaust pipe on dual-piped cars; 
exhaust damper? between manifold and crossover pipe on 
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single-piped cars. On sixes look for it in 
the exhaust-manifold casting beneath the 
carburetor. 

What it does. You probably start off 
better in the morning after a hot cup of 
coffee. And in a not too different way 
the exhaust-heat thermostat gets your 
car started off quickly and economically. 

Its purpose is to direct hot exhaust 
gases past the base of the carburetor when 
the engine is cold. Warmth from the ex- 
haust aids vaporization as gasoline is 
mixed with air in the cold intake manifold. 

The unit consists of an off-center 
butterfly valve mounted on a free shaft 
across the exhaust manifold. A small 
counterweight and circular-wound bime- 
tallic spring are attached to the end of the 
shaft. The counterweight tends to help the 
off-center butterfly open as the pressure of 
the exhaust hits it, while the bimetallic 
spring tends to hold the valve closed. 


COLD ENGINE 


6-CYLINDER 


HOW IT WORKS: On a six-cylinder engine, the 
thermostat’s butterfly channels exhaust 

around the intake manifold, then out the ‘ail 
pipe. When it opens. gases head straight for 


POPULAR SCIENCE 


After a few minutes of engine operation, 
the exhaust manifold—and spring—be- 
come hot. The bimetallic spring slowly 
loses tension and allows exhaust pressure, 
plus the counterweight, to force the butter- 
fly open. The exhaust gas then passes 
straight out through the muffler. 

Troubles. They don’t always work 
properly, however. Often after about 
10,000 miles or so of unattended operation 
they freeze up tight. 

Unfortunately they may freeze closed, 
causing 750°-1,000° exhaust gases to pass 
continually through the intake manifold 
jacket. This means more back pressure 
and poor fuel economy. The cylinders 
cannot draw in as much gas-air mixture 
because the overheated mixture is too 
thin. The restricted gases can even warp 
or crack manifolds and damage exhaust 
valves. 

On the other hand, if the valve sticks 


WARM ENGINE 


the tailpipe. V-8 manifolds (on facing page) 
are more complex, even when the automobile 
has only one tailpipe. The thermostat closes 
the exhaust crossover pipe, and gases from 


ONE STEAMING TAILPIPE on a dual-piped V-8 job. When the engine warms up, the thermo- 
indicates that the heat thermostat ing its stat opens, letting uses out both’ pipes. 


until the engine gets hot enough to operate normally 


YALE cLoseD 


v8 | COLD ENGINE WARM ENGINE 
v 


the right manifold must pass under the car- dual-pipe installation (not illustrated), the 
buretor to get to the left manifold and out. crossover pipe is omitted. The thermostat 
When the butterfly opens, exhaust flows nor- closes the right exhaust pipe, forcing gases 
mally through the crossover pipe. On a under the carburetor to the left side. 


RE 
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SIX-CYLINDER HEAT THERMOSTAT is irreled 
away inside the exhaust manifold, making the 
unit hard to get at. On this type, it pays to 
free a stuck shaft with graphite paste and 
replace the coll spring, if i's weak 


JIGGLE THE COUNTERWEIGHT occasionally to 
keep it free, and check its action by briefly 


accelerating the engine. The counterweight 
should respond to acceleration by moving 44”, 
and then should return to its normal position, 


DUCKBILL THERMOSTAT shown above was used 
on postwar Fords. Pressed into the manifold 
outlet, it “closed its bill” when heated and 
exhaust gases passed around the two disks. 
But it rusted easily and was hard to replace. 
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open, the car will be sluggish during 
warmup—and warmup will be slow. The 
heat that causes the automatic choke to 
open on cars equipped with such chokes is 
usually taken from this same jacketed 
arm. If the exhaust thermostat is frozen 
open, it will take longer than normal for 
the choke to open, giving an over-rich 
mixture during the warmup period. This 
condition can cause spark-plug fouling, 
not to mention shortened engine life as 
raw gasoline washes vital oil off cylinder 
walls. 

If these troubles aren't enough, heat 
thermostats may rattle, chatter and leak 
exhaust gases. 

Chatter is easy to fix. If the counter- 
weight chatters upon acceleration or let- 
up, it is likely caused by a weakened 
spring. This is easily removed from the 
shaft with a screwdriver and replaced. 

Sticky or frozen thermostats are tough 
to fix. An attempt to free a frozen shaft 
can be made by tapping the ends of the 
shaft with a small hammer while trying 
to rotate the counterweight. 

If patient effort fails to free the shaft, 
or if the unit is worn so badly that ex- 
haust whistles through the shaft bearings, 
replace the whole unit. 

The V-8 thermostats are usually re- 
placed as a unit, since the butterfly is 
probably welded to the shaft after assem- 
bly. Removal of two manifold bolts frees 
the part. 

But prevention is better than curing. To 
head off the trouble, check for free action 
by giving the counterweight a couple of 
twists each time you check the oil. 

To get at six-cylinder thermostats, you 
must remove at least the intake manifold, 
if not the exhaust manifold. The shaft can 
then be driven out of the manifold. 

Never oil them. Using oil to free or lube 
a sticky shaft is out. Even penetrating oil 
will carbonize and stick up the shaft 
tighter than it ever was. A thin mixture of 
alcohol and powdered graphite applied to 
the shaft bearings works better, or the 
shaft can be sprayed with an aerosol rust 
solvent. The spray can will put the solvent 
where a brush couldn't reach. 

A sticky-thermostat remedy that many 
mechanics use is this: Squirt a little cola- 
drink into the shaft bearings while the 
engine is hot, at the same time operating 
the thermostat by hand. Don’t ask us why, 
but it helps. END 


ACTION starts with 


AC HOT TIP 


SPARK PLUGS... 
packed 


..and so thrifty on gas that a new set 


can save you three times their cost! 


If the spark plugs in your car have gone ten thousand 
miles or more, you'll be ‘way ahead replacing them 
with a set of new AC Hot Tip Spark Plugs. You'll 
notice at once how the new set of ACs brings back a 
satisfying like-new car performance! 

You will notice, too, that you are beginning to save 
money on gas! A new set of ACs can save as much 
as one gallon of gasoline out of every ten you buy. 
‘That’s because the exclusive Hot Tip burns off foul- 
ing carbon and other deposits, keeps them clean- 
burning to assure efficient fuel combustion. 

On the average, the kind of gas saving ACs can give 
you would pay for the new set three times over. With 
top performance and important savings at stake, you 
can hardly afford to delay. Change now to a new set 
of AC Hot Tip Spark Plugs. Start saving—and 
start enjoying your car more. 


L) 
HOT TIP SPARK PLUGS 


AC SPARK PLUG ‘BoP THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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New for Your Car 


TO_CARHEATER-CORE INLET 


_ 
¥ 


HEAT EXCHANGER 
FROM ENGINE 


a 


1, Heater Warms You and Your Engine. 
If your car is a 1949 or later model, you 
can equip it with a gasoline-fired heater 
that quickly heats the cooling system to 
normal running temperature, independ- 
ently of the engine, Besides quicker heat 
from the regular heater in the passenger 
compartment, other benefits claimed are: 
quicker engine-block and oil warmup; less 
oil contamination from condensation; 
fuel economy through better carburetion 
and shorter choke period; quick defrost- 
ing of fogged windows, When the coolant 


exaust 
Comer 


INLET 


reaches 160°, the heater shuts off auto- 
matically and remains off unless the cool- 
ant drops below 140°. Then it will turn 
itself on to boost the cooling-system tem- 
perature back to 160°. 

The coolant-heater kit—a_ gasoline 
burner and heat exchanger, air blower, 
spark breaker, spark coil and switch— 
can be installed in about an hour, says the 
manufacturer. The parts can be removed 
and reinstalled in later cars with similar 
engines. The kit is shown (arrow) in- 
stalled in a late-model Ford V-8. 


2. Safety Lock Guards Rear Door. This 
plunger slides into a door handle, locking 
it rigid so that a child can’t open the 
door until a key is used to release the 
plunger. The plunger, mounted on a base 
plate, is slipped over the handle’s shaft, 
then the handle is put on without its re- 
taining pin. The plunger goes into the 
pin’s hole, preventing the handle from 
turning. A red warning ring shows when 
the door is not locked. The device comes 
in pairs for 1957 Chryslers, De Sotos, 
Dodges and Plymouths. 
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3. Powdered Lubricant Is Clean. Almost 
white in color and said to be even finer 
than face powder, this new powdered lu- 
bricant can be used on door locks, hinges, 
fishing reels, guns and even on zippers 
where ordinary lubricants might be messy. 
To apply it, you simply insert the tip or 
aim it at the object to be lubricated and 
then squeeze the flexible-plastic bottle. 


More information about thes 
1. Stewart arner Corp. 1826 Diversey Phicy.« 
RioPar Division, Chrysler Motors Cor i. 
31; 2. Dry-Lule, 337 Cass Se, Peon 


oducts can be obtained from: 
Chicago 1432. 
TI, Detroit 


FAMOUS LAST WORDS— 


"Pll get my antifreeze tomorrow!” 


Why go through this again—take steps now! 3. Ask him to install his company brand of glycol 
1. Take your car to your regular serviceman. all-winter antifreeze. 

2. Give him time for a complete check of the entire Three easy steps right now... and you're ready 
cooling system. jor carefree winter driving! 


Dow is @ leading producer and supplier of ethylene glycol to the antifreeze industry. 


i DOW 
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New Tools 


2. Compass Makes 12-Foot Circles. Not 
much larger than a half-dollar, this beam 
compass can reel out enough tough linen 
thread to scribe circles up to 12’ in di- 
ameter, as well as large spirals, ovals and 
other special shapes. Working on the old 
string-and-tack system, its line can be 
controlled to a fraction of an inch by a 
locking clutch and rewind knob, A socket 
at the end of the line will hold a pencil, 
ball-point pen or metal scriber for laying 
out wood, paper or metal. 


More information xbeut the tools on this page con be obtained fre 


kee 17: 2. Laramie Chemical Corp. 
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1. Sander Works Two Ways. Orbital 
motion for rough sanding and in-line mo- 
tion for finishing are combined in this 
double-action sander. To sand with or- 
bital motion, you use a key to lock a 
drive plate firmly to the sanding shoe. 
The eccentric action of an offset drive 
bearing on the motor shaft is transmitted 
through the drive plate to the shoe, pro- 
ducing the orbital motion. When you back 
off the lock screw with the key, one end 
of the drive plate pivots on a nylon bear- 
ing while the driven end is released from 
its attachment to the sanding shoe. Now 
the offset drive bearing causes the drive 
plate to operate like a connecting rod, 
moving the shoe back and forth in an 
in-line motion for sanding with the grain. 
A counterweight on the offset drive re- 
duces vibration. Standard sheets of sand- 
paper cut into three equal parts can be 
used with the sander, and “rat-trap” 
clips hold the sandpaper strip firmly on 
the shoe by spring action. 


overcome many problem drilling ‘be and 
save the cost of replacing broken drills. 
‘The kit contains a drill-extension rod, 
flexible coupling with handle, extension- 
chuck adapter, five sizes of extension 
chucks, five small collets, three large 
collets with adapter, and a drill-saver 
adapter for use with broken drills. The 
tools add more than 10” to drill lengths 
and aid in close-quarter drilling. 


}. Cummins Portable Tools, 5055 N. Lydell Aven, Milwau- 


oo Bd Sts Stamford. Contes. Kitmar Corp. 10a New York dee., Huntington, N.Y 


Night Light Looks Like TV Set 


Tus make-believe TV set will bring 
a soft glow to a nursery at night. The 
screen is a piece of ys” ground glass 
with a decal on the smooth side. It fits 
a groove in the top and base of the ”- 
plywood cabinet. One “tuning knob” 
covers a rotary on-off switch for a 71%4- 
watt bulb; the other is just a dummy. 

Assemble the cabinet except for the 
back, gluing all joints, and slide the glass 
into the grooves. Then mount and wire 
the switch and lamp socket. Drill four 
or five vent holes in the back. Then, be- 
fore screwing the back in place, knot the 
wire and draw it through one of the holes. 
Four rubber-headed tacks make feet.— 
R. J. Capotosto, Flushing, N. Y. 


Short Cuts 
and Tips 


FROM PS READERS 
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Short Cuts 


and Tips 


Auto Starter Drives Mower 


My otp hand mower is now run by a 
six-volt, battery-fed automobile starter. I 
use two belts and an idler pulley to re- 
duce speed between the motor and the 
driven reel. To take power off the reel 
for propulsion I reversed the driving 
dogs and pinions inside the mower’s 
wheels. The mower cuts 10,000 square 
feet of lawn on one battery charge—Vic- 
tor P. Salvatore Jr., Poughkeepsie, N.Y. 


Wax Paper Lubes Wand Joints 


WueEN they are new, vacuum-cleaner 
extension tubes and attachments some- 
times fit too snugly to be separated easily. 
Rub the ends occasionally with wax paper 
and they will slide on and off with less 
trouble.—Harvey R. Colpe, Alexandria, Va. 


Blunting N: Protects Wood 


Berore driving 
nails into wood that 
has a tendency to 
split, flatten the 
points slightly. 
Blunted points 
shear through the fi- 
bers of the wood in- 
stead of spreading 
them apart—R. J. 
De Cristoforo, Los 
Angeles, Calif. 
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cuEATS, 


i 
Removable Fence Saves Work 


My picker fence has rail sections held 
in place by cleats on the sides of perma- 
nent posts. By simply lifting out the 
sections I can mow across the line or 
t the fence without squatting.—John 
A. Comstock, Wellsboro, Pa. 


Farm Scrap Make: 


WELDING one end 
of an old car shock- 
absorber spring to a 
disk-harrow blade, 
and the other to a 
pressed-steel sulky 
seat, makes a com- 
fortable stool for a 
workshop—or just 
plain outdoor sitting. 
—A. M. Wettach, Mt. 
Pleasant, Iowa. 


Springy Seat 


Fi 


Kenob control 


Capacity 

‘upto 26" 125% more 
Teeblade heightand tiltse all-back!) 
'¢ Integral Precision—** 


@ Rugged De 


MAGNALINE tools f wp 97 Sawrsointely Tr and Saws 18" 
‘igsaw, 4” Jointers er bathe, 129" ell Press (aso the 
Paseuana Totty THES: ASEM, > pett Sander.) 


orld’ largest independent 
producers of Power tools 


@r.m.nes. 
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Short Cuts 


Boat Back Rest 
Drops into Cleats 

A SIMPLE setup provides 
me with a back rest for my 
boat. I just drop a piece of 
marine plywood through a 
brace on the edge of the 
seat and anchor it between 
cleats screwed crosswise on 
the floorboards. 

A 20” length of strap 
iron, bent to take the board, 
made the brace. The cleats 
were ripped at an angle to 
give the back rest a com- 
fortable slant for sitting. 
W. H. Holm, Muskego, Wis. 


Candle Burns Without Flickering in Coffee-Jar Hurricane Lamp 


A HuRRICANE lamp that really works 
can be made from two jars and some lids. 
An instant-coffee jar is just right for the 
chimney, while a squat jar of the type 
used for peanut butter makes the base. 

Clamp a glass cutter to the bench and 
rotate the bottom of the smaller jar 
against it firmly to score it all around. 
Tap the bottom until it falls away at the 
scored line and smooth the cut by rubbing 
the jar’s end on a piece of flat glass 
coated with wet abrasive grains. 

Assemble the two jar lids, a third, 
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smaller lid to catch drippings, and a 
plastic bottle cap big enough to hold 
a candle, Fasten them together with a 
small bolt through their centers, Punch 
ve” holes through the lid of the base and 
14” holes through the chimney lid and 
base lid. Complete the assembly with 
three 14” rivets in three of the 4” holes. 

‘The nine remaining holes supply air 
to the candle through the bottom of the 
chimney. Fill the base with colored 
aquarium stones or sea shells to add 
weight—Walter E. Burton, Akron, Ohio. 


The new age of space is here... 


Ba? 
and the future 
belongs to the 


airman 


You have read about the early Age of Flight...grown up in the Jet Air Age. Now, as a young 
man, you stand on the threshold of a new age in which man will conquer outer space. It will be 
the age of trained technicians—those who have backgrounds in rocketry, jet propulsion, elec- 
tronics, mechanics and allied fields. And nowhere else is such training so available or so complete 
today as in the U.S. Air Force. Consider this fact as you plan your future. By joining the Air 
Force, you will, of course, meet your military obligation. But much more important, you will 
prepare yourself for unlimited opportunities in the new Age of Space. See your local Air Force 
Recruiter today—or mail the coupon. 


PASTE COUPON ON POSTCARD AND MAIL TO: 


Airman Information, Dept. PS-1321 
Box 7608, Washington 4, D.C. 


You go places inthe US Ait Fore. 1 am betwosa tne ape'ot ThSe 
faster in the and reside in U.S.A. or possessions. 


ee 


| U.S. AIR FORCE ———— ——— ——— 


cry. zone __sTare. 
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AT LAST: A REALLY SAFE POWER SAW 
THAT TAKES THE WORK OUT OF SAWING 


Ce ey 


SENSATIONAL WRIGHT REBEL HAS 
NO WHIPPIN’, KICKIN’ CHAIN 


Thousands of men are finding out that wood 
cutting doesn’t have to be a tough, back-break- 
ing job . . . they've heard about, seen, tried and 
bought themselves Wright “Rebel” Power 
Saws! Men who said they had no use for a 
power saw are today building their own boat 
docks; clearing trees or brush off their land; 
pruning trees and bushes; taking Rebels camp- 
ing to gather fire-wood the easy way —and 
building the best duck blinds you've ever seen. 
Farmers swear by it for thousands of jobs. 
Sportsmen say it’s the kind of saw they've been 
looking for. Why, in 15 minutes, they take on 
projects they've put off for years! And as for 
the routine sawing jobs . .. the Rebel goes 
through ‘em with a speed, ease and safety you 
never imagined possible . . . it's as safe and easy 
to use as today’s power mowe 


JUST GUIDE IT AND RELAX—The big difference 
between the Rebel and old-fashioned, danger- 
ous saws is in the exclusive guarded recipro- 
cating blade, It works like a hand saw — back 
and forth—only thousands of times faster. 
Men who've never touched a power saw before 


see in a minute that there are no new “tricks” 
to learn, you just guide it along like a familiar 
hand saw. And, it’s safe . . . no screaming chain 
to fight through a cut; no grabbing or kicking 
as the saw enters the cut. Why, you can operate 
the Rebel with one hand! 


HUSKY — UNCHAINED POWER — One pull of 
the rewind starter and the Rebel sings into 
action: tighten your grip on the safety throttle- 
trigger, and place the saw on the wood — 
smooth! You'll notice the lack of vibration, yet 
the blade is slicing away at 10,000 strokes per 
minute, Then you'll notice the narrow c' 
narrowest of any power saw. The smooth mill- 
edge finish is another Rebel exclusive . . . not 
only can you fell a tree — but you can do finish 
sawing, too. And, best news of all, the full cost, 
including blade, is far under other power saws 
—of comparable size and features! 


LITERATURE AND DEMONSTRATIONS — Start saw- 
ing the easy way: get all the facts in our illustrated 
folder. Send 10¢ for folder and the name of your 
local dealer who'll give you an on-the-job demon- 
stration on your own property. Write to: WRIGHT 
POWER SAW AND TOOL CORP., Dept. 58-J, 410 S. 
Third Street, Louisville 2, Ky. (Dealerships available 
) Distributed throughout 
the United States and Canada. 


A HAMMER, NAILS AND 
A WRIGHT REBEL... 


is all it tokes to build @ cabin like this. Only 
the Rebel makes all the cuts necessary: fells 
trees, notches logs, cuts square tennons... 
everything! 


FOLLOWS A CHALK LINE... 


without “wondering”. . . you guide it and relax 
because the Rebel feeds itself—leaves a smooth 
mill-edge finish. It’s the only power saw that 
does true precision-cutting. 


Send 10¢ for illustrated “Easy Steps to Wood- 
cutting” booklet . . . shows dozens of do-it-your- 
self projects for fun and profit! Wright Power Saw 
‘ond Tool Corp., Dept, 58-J, 410 South Third St., 
Louisville 2, Ky. 


Advertisement 


Wrap-around handle for 
Exclusive blade guard — Ma e219 all-position cutting 


only cutting edge exposed 


“Grit-Gard” keeps out = Tillotson carburetor 


In, abrasive matter works in all positions 


No blade lubrication needed 


Automatic rewind starter 


It's The Power Saw of The Future! Note the unique design ond many sofety features... the Rebel looks dif- 


ferent because it is different — it's the only power saw that works on the time-proved hand-sow principle, 


Short Cuts 
and Tips 


Camera Takes Off-Size Film 
Wuen I can’t buy No. 120 film for my 
No. 120 camera, I adapt a roll of No. 
620. A short 3/16” steel rod, filed or 
ground to a 3/32” taper at the tip, does 
the trick. A few light hammer taps drives 
it in each of the spool’s end slots to 


enlarge the opening enough for the 
pin to drop in. ‘This works for any 120 
camera.—B. Linger, Rochester, N.Y. 


Handle Vents Improve Hammer 

You’. grip a hammer better on sweaty 
or greasy jobs if you drill a series of small 
radial holes through the sides of its 


handle. Countersink these ventilators to 
remove sharp or splintery edges. Then 
connect the holes with a larger one drilled 
axially from the end of the handle— 
H. J. Gerber, Stillwater, Okla. 
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Wood Chip Hides Nailhead 
To ume a nailhead in soft wood, lift 
a clean chip like this: Break a ‘thin 
double-edged razor blade lengthwise. 
Grasp the ends of a broken half between 
thumb and finger and bend it into a deep 
curve. Then force the sharp edge into 
the work at an angle. Chips lifted in this 
way will glue down over a nailhead so 
that the cover-up job is practically un- 
detectable—Kenneth Morgan, Detroit. 


>>> To Locate quickly a nail or a screw 
of the size required for the job at hand, 
I snap a rubber band around each con- 
tainer and slip a sample of the contents 
or a label from the box under the band.— 
W..N. Skourup Jr., Des Moines. 


Sandpaper Puts Edge on Cutter 
Gor a paper cutter that chews its way 
through the sheets? Make a few cuts 
through a piece of sandpaper or other 
abrasive sheet and your blade edge will 
get a new lease on life. Be careful to 
keep the grit side up so that you sharpen 
only the moving blade—not the metal 
guide edge—F. A. Jones, Kearny, N. J. 


New Black & Decker 34HP v2) Router 
...the complete woodworking tool ! 


Easy to use, gives professional results! 


If you've thought of a Router as a one-job tool, then look at the 
pictures on the right. The versatile Black & Decker Router handles 
dozens of cuts—beading, grooving, routing, fluting, inlay work. 
Ideal for building furniture, cabinets, hanging doors, shutters, 
weatherstripping, etc. 

Light and compact, this new B&D Router has extra power to 
do every job in a jiffy. Special features for easier handling, 
accurate adjustment and fast bit changing. Only $5 50 


Compare the power—compare the price! 


B&D ROUTER WRITE TODAY fornew 
KIT ives you Router, 
ix popular cutters, 


Straight and Circular fessional tps. Send o Dado cuts 
Guide in. handy. metal name and address to: The Black & 
Hit for ony $8800—save Decker te Ca, Dept. S107, Towson 
x $575 4, Md, (In Canada: P. 0. Bor 278, 
Brochile, Ont) 


Look under “Tools-Electric” 


Black& Decker: 


World's Largest Maker of Electric Tools 


Inlay work 
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Short Cuts 
and Tips 


Vioutey 


AN ou bandsaw fitted with a jackshaft 
to reduce speed saves me the sore muscles 
I used to get pushing a hacksaw. It cuts 
through 14” iron and sheet metal the way 
it used to cut through plywood. 

I mounted the speed-reducer pulley on 
a discarded table-saw arbor since its speed 
is so slow that a light bearing serves. A 
Y,-hp. washing-machine motor supplies 


Ladder Doubles as Sawhorse 


Ir you're faced with the job of hand- 
sawing large sheets of plywood and lack 
sawhorses, haul out the stepladder. 
Opened and laid on its side, it makes a 
good support.—Jack Norris, Madison, Wis. 


>>>To srmup off wallpaper, I brush on a 
solution made by dissolving a cup of paste 
in three gallons of water. Paste keeps 
moisture from drying out of paper so fast. 
—I. P. Izzo, Providence, R. I. 
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indsaw Is Slowed Down to Make Motorized Hacksaw 


power and is hung so that gravity keeps 
the belt tight. ‘This is important, because 
if the saw sticks, the belt will slip, reliev- 
ing pressure on the blade. 

A fairly coarse metal-cutting blade 
works best on the saw, which remains un- 
changed. A fine-tooth blade fills up—espe- 
cially on aluminum—and wears faster. — 
Charles T. Pearson, Ypsilanti, Mich. 


i a ee 


Wallet Holds Photo Data 


A swapstor wallet will serve as a pocket 
library of exposure data and other photo 
information. Cut out the printed material 
that you want handy for reference and 
slip it into the transparent pockets — 
Hugh F. Williamson, Butte, Mont. 


>>To save on the cost of a replacement 
pad for a sponge mop, you can cut an ord- 
inary cellulose sponge to fit. Fasten it to 
the head of the mop with waterproof ce- 
ment.—John Compton, Johnstown, Pa. 


2 <> 
NOW, A VERSATILE, 5% POUND 
TOOL THAT CUTS WOOD, METAL, PLASTIC 


DEASSTORN 


D-23 ELECTRIC HAND SAW 


TSIISS 


age 


HERE'S A GREAT NEW DISSTON 
tool for both professionals and hobby- 
ists with a name famous for good 
saws for more than 100 years. The 
DISSTON D-23 has proved itself 
15% to 50% faster than any competi- 


tive electric saw. It has extra easy-to- 
change blades for cutting plywood, 
2x 4's, plank lumber, sheet metal, 
pipe, tubing and plastics. It saws 
straight lines, circles, scrolls or bevels 
with a true, fray-less cut. Only $98.50 


“ORBITE” ACTION. The blade of the DISSTON D-23 has an orbital motion 
(at 3,800 strokes per minute). It cuts on the upstroke, moves away from the 
material on the downstroke. The result is a fast, professional work with mini- 


mum wear on the blade. 


FREE BOOKLET: Write today for an illustrated booklet about many more 
convenient and exclusive features of the DISSTON D-23. Address: H. K. 
Porter Company, Inc., Henry Disston Div., 410 Tacony, Philadelphia 35, Pa. 


Henry 


; H.K. PORTER COMPANY, INC. 


DISSTON 


DIVISION 
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Prevent oil waste 


Sealed Power 
KromeX Piston Ring Sets 


Sealed Power's new Stainless Steel* Oil Ring is now 
in KromeX ring sets which require super oil rings 
for top performance. This oil ring permits per- 
formance never before possible in modern, high 
compression engines (1952 models and later). This 
oil ring is already being used in every new car and 
truck built by a million-car-a-year manufacturer, 


PAYS OFF IN ECONOMY AND PERFORMANCE 
No smoking under high vacuum conditions. Will 
not corrode or sludge. Your engine continues to 
perform as manufacturer intended it to. 

Sealed Power Stainless Stee! holds full tension at 
engine operating temperatures. This assures more 
than double the ring life you're accustomed to. 
Judged by either your pocketbook or car’s per- 
formance, Sealed Power's KromeX Ring Set with 
the Stainless Steel Oil Ring is your best buy. 


| INDISPENSABLE MANUAL 
An illustrated manual on engine 
care—free, yours for the asking. 
“Care and Feeding of Engines” 
\ is highly informative, could save 
) you a lot of maintenance ex- 
\ pense. For your free copy, 
write Sealed Power, Dept. H-10, 
H\ Muskegon, Michigan. 


patont No. 2,789,872 


Scaled Power 


PISTON RINGS 


BEST IN NEW CARS! BEST IN OLD CARS! 
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Your Youngster’s Science Training 
[Continued from page 93] 

Do they overload teachers? A science 
teacher has a full-time job; he shouldn't 
have to fill in on history or English, too— 
or coach the football team. Classes 
shouldn’t be too large—30 students is 
the nat, 25 better. 

Do they encourage teachers? The 
school should offer time off to attend 
seminars, money for books and equip- 
ment, freedom to experiment with new 
ideas. 

To score your schools on teachers, go 
over each of the items above and set 
down your general impression. If you 
have collected the facts, your score won't 
differ much from that of a professional 
educator. 

Laboratory facilities. Your youngster 
can’t learn to drive a car from books. 
‘The same is true of science. He has to 
experiment. That's why adequate labora- 
tory facilities are essential. They're com- 
pletely missing in a third of our high 
schools and a vast majority of elementary 
schools. If your high school lacks a lab 
or fails to use the one it has, you can be 
sure that its science instruction is poor. 

To find out about lab equipment, com- 
pare yours with the standards of your 
State Department of Education, which 
lists the things needed. You can get 
a copy of the list from your State Board 
of Education. Check, too, on how your 
school uses its laboratory. How often is it 
available to a class? Do students really 
experiment or is everything demonstrated 
for them by the teacher? (There'll be 
more about high-school science labs in 
next month’s PS.) 

Books. Look at the dates in your 
youngster’s textbooks. Science is chang- 
ing fast and, generally speaking, the new- 
er the textbook, the better. See how 
much space is devoted to scientific knowl- 
edge developed since the splitting of the 
atom. Science instruction is out of date 
unless it gives students an atomic view 
of the universe. 

Besides textbooks, your youngsters 
need a good reference library that in- 
cludes scientific magazines. 

A passing mark here requires science 
textbooks less than 10 years old, a library 
of at least 25 recent books and hte ee 
four magazines devoted to sci 
up-to-date listing of science books that 


your home a Christmas showplace 


with FIR PLYWOOD 


and these 


LIFE-SIZE 


PASTE-ON CUT-OUT 


DECORATIONS 


Jolly 6 Santa 
es ed Soo eons 
long Sleigh 
printed ia pe be 


brilliant color 

‘on heavy pap 
ready to paste on 

Fin PLYWOOD 


5: long Reindeer. 
lus 1 


Douctas 


‘A COMPLETE 


HANDEE ©: 


YOUR HAND 


The powerful new Hi-Torque HANDEE 
grinds olishes, cuts, saws, engraves, b 
is. A necessity i every we 
‘wood, hardened sel, nom 
mimics, Packed: with, power 
and speed (35,000 rpm). Cool running, ts 
‘he hand) for” peneil-poiat preesion 
110 oF 220-v, 25 to 60 cyeles AC or DC 


‘TOOL OF 1001 USES! 


With every type of cutting 
tool in metal case. ..$32.95 


‘Order your Handee Tedey! 


CHICAGO WHEEL & MFG. CO. 
8-10, 1101 W. Moar ni 


CREATE colorful outdoor displays with these realistic, life-size Christmas 
figures. Use them on your lawn, porch or rooftop. Ideal for homes, stores, 
schools. Easy to use. No painting or drawing. Simply paste durable paper 
patterns on fir plywood and cut out with saw. Fir plywood makes figures 
strong, sturdy, good for a lifetime of Christmases. Order several today. 


Christmas Belis 


50c ea, Two 4” Angels 50c pair 
ain cutout plus 24” Christmas Candie cutout 
sic)” 50° Three 4° Choir Boys . . . . 50c set 
plus Musie Seroll cutout 
ui fee “ (All individvolly pockoged) 


Orders cannot be filled after Nov. 25. Shipped prepaid. Good USA only, No C.0.0.', 
R PLYWOOD ASSOCIATION * Dept. 11X, Tacoma 2, Wash. 


HOME REPAIR TIP No. 28 
WP wrap spunteren 

HANDLES of tools 

d @ or implements with 

tough, waterproof 

“Scorcn’ 33 Plastic 

‘Tape.Thin,stretchy 

plastic tape sticks 

tightly and makes a 

smooth, sliver-free 

grip. Good for electrical repairs, mending 
rainwear, too. 39¢, 75¢ sizes at stores 
everywhere. © 1957, Minnesota Mining 
& Mfg. Co., St. Paul 6, Minn. 


FINEST IN 
woobDs 


TOOLS, MATERIALS & SUPPLIES 


145th Anniversary Edition 
(Conantnn’s ints: extaog. 128 pages, 
Seed) in ariso-ee ‘and 
Supplies’ Veneer, ine. 


Sotidines, ‘Upset ej Flam 


Seat 
feet 


™ 
Aisa CONSTANTINE AND SON, INC. «. 


2054D Eastchester Road » New York 61, 


N. Y. cw. 


CONSTANTINE’S 
National Woodworking 


CONTEST 


‘America’s leading supplier of woods 
iiters pou the chance ef ato alii Yor our slush wat 
. Bp entry fee, Contest 
an ‘for FREE deals tind eatey 


CAS) 
PRIZE 


ind woodworking, materials 


Stank todsgt 


MAIL COUPON TODAY 
250 (refunded on Ist 


> L\ 
FROM FUR BUSINESS 
TO TRAVEL BUREAUS 
whafever you heed- 


Find It Fast 


Ads with this emblem make your shopping easier 
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Your Youngster’s Science Training 
can be had at your local public library. 

Science-mindedness. Science teaching 
flourishes only in an atmosphere charged 
with interest. Do your schools provide it? 
To promote science, good schools: 

© Invite speakers to talk about scien- 
tists and their work. 

© Bring in college representatives to 
describe their science and engineering 
courses and scholarship opportunities, 

© Stimulate interest in activities like 
the International Geophysical Year with 
posters, displays, speakers and movies 

‘© Feature assembly programs produced 
by science classes, 

© Cooperate with local radio and TV 
stations in producing science programs. 

© Organize field trips to nearby fac- 
tories and labs. 

© Utilize national science programs. 

The Atomic Energy Commission's Oak 
Ridge Institute of Nuclear Studies sends 
out teams to put on science demonstra- 
tions in schools. The American Chemical 
Society, the U. S. Chamber of Commerce, 
the National Science Foundation and 
other organizations furnish speakers, The 
American Ass tion for the Advance- 

ent of Science sends out “Traveling 
nce Libraries” and pro- 


vides roving science counselors. Science 
Service of Washington, D. C., sponsors 
the Science Clubs of America; the Na- 


tional Science Teachers Association 
sponsors Science Achievement Awards 
for Students. Westinghouse Educational 
Foundation underwrites Science Talent 
Search. Programs like these (there are 
more than all told) are available 
to every high-school student in the coun- 
try—provided his school participates. 

A “passing” mark on science-minded- 
ness requires at least regular assembly 
talks or shows on science subjects, and 
participation in at least one national sci- 
ence program. 

Accreditation. Experts from the Associ- 
ations of Colleges and Secondary Schools 
inspect high schools and accredit those 
that meet their standards. (There are 
six associations, each named after the 
region it serves—New England, Middle 
States, Southern, North Central, North 


| Western and State of California.) Only 


one out of four high schools in the U. S. 
has the ACSS okay. 
If your high school is not accredited, 


Two good names are 
always better than one 


When you buy a portable electric drill 
look for the name JAcoBs on the chuck. 
It is your extra assurance of top tool 
performance. 

An electric drill is no better than its 
chuck...the point where the drill's power 
is put to work. Many heavy duty opera- 
tions are performed with attachments 
which are held in the chuck, so a tight, 
accurate grip—a JAcogs grip— means 
better work done easier. 

All leading manufacturers of porta- 
ble electric tools equip their drills with 
Jacobs Chucks. Look for the name JACOBS 
on the chuck when you buy. Two good 
names are always better than one. 


The Jacobs Manufacturing Co. 
West Hartford, Connecticut 


DREMEL 4 


Electric MOTO-TOOL 
Handiest Tool You Can Own 


GRINDS © DRILLS © CARVES 
iS © ENGRAVES © SHARPENS 
(Geatteman of hobbvist you'l find 


Just pull the 
trigger 


spray 


‘The easier, becter way t0 paint! 
Job's done in minutes, Finish is smooth, 
flawless. Speedy Sprayer is a real profes 
sional tal, favorite of craftsmen for over 35 
Yeats! At stores everywhere. 890 Outht, in- 
luding gun, hose, less motor, only $39.95 


‘Quality Power Tools since 1934 


DREMEL MFG. CO. Dept. 127K, Racine, Wis. 


W. R. BROWN CORI 
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Your Youngster’s Science Training 


find out why. It should be. If it is ac~ 
credited, check whether approval was com- 
plete and unqualified or is conditional 
pending correction of some inadequacy. 

Graduate performance. The payoff 
from any training is how well the stu- 
dent makes out after graduation. Do the 
ones who continue their studies have to 
bone up on things they should have 
learned in high school? Do employers of 
your school’s graduates find them ill- 
equipped for technical jobs? 

Colleges and technical institutes often 
tell a school principal how his former 
students are doing. Ask about these re- 
ports. And talk to local employers about 
the preparation of kids who go to work 
right after school. Recent graduates 
themselves can also help you grade your 
school on this point. 

How to get action, At best, your schools 
will turn out to be less than ideal. Rais- 
ing hob with your son’s physics teacher 
will do little besides getting your boy 
mad at you. To accomplish something, 
plan your campaign: 

Work with a group. The PTA swings a 


lot of weight in most school systems. 
Maybe yours can appoint a committee on 
science teaching. Don’t overlook the in- 
fluence of other civic organizations—Elks, 
Rotary, Chamber of Commerce, League 
of Women Voters, American Legion. 

Go through channels. Your schools, 
like the Army and General Motors, have a 
chain of command. At top, the Board of 
Education sets policy. The Superintend- 
ent of Schools runs the outfit (he may 
have an assistant supervising science). 
The principal is straw boss over the 
teachers. Best procedure: Enlist the sup- 
port of the good teachers, then work up 
one echelon at a time. 

Don’t act like a-crank. Many school 
officials are bedeviled by people who want 
the school system to reflect some pet ob- 
session. You'll get what you want if you 
are patient, understanding, sympathetic. 
But don’t accept evasive answers or airy 
reassurances. Know what you're talking 
about, then stick with it. Intelligently 
managed schools, actively supported by 
the community, can play a vital role in 
determining your children’s future. END 


THE WINNING TOUCHDOWN! 
BOB'S DONE IT AGAIN! 


QO 1yY/ 


A PIPE SMOKER, TOO! 
Man-M-May 
HES FoR SIR WALTER 

RALEIGH - 
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NOW...SCORING WITH HER 
WOULD BE MY REAL BIG WIN! 


SIR WALTER RALEIGH'S BLEND 

OF CHOICE KENTUCKY BURLEYS 
IS EXTRA-AGED To GUARD 
AGAINST TONGUE BITE, 


FREE! 


20-PASE BOOKLET ON 
PIPE CARE. JUST WaITE 
TO: SIR WALTER RALEIGH 
peer. 332-4 

{DUISVILLE, KY. 


GRAVELY wits 
Starter makes | 


Snow Removal 
\. ASNAP. = | 
4 


N 
S5HP SX ZENS 


© Save your heart! , . . Powerful Gravely | 
Tractor with push-button starter. 48-inch 
Snowplow attachment takes all the work 
from snow removal! 
23 DIFFERENT TOOLS 

© 23 attachments to save your time and 
work all year long. Easy Pay Plan. . « | 
only 20% down, 18 mouths on balance. 


ite today for FREE. 24-paze 
Milner vs Dradzery” Booklet. 


GRAVELY TRACTORS. INC. 
Tasj| OX 1084 DUNBAR, W. VA. 
FIELD-TESTED FOR 34 YEARS 


Loosens Rusted Bolts 


nuts... screws... parts 


LIQUID. 
mc. WRENCH 
wR _ —_— 


AT HAROWARE STORES, GARAGES, 
fh FILLING STATIONS EVERYWHERE 
Por nh he menafostmcer 


me RADIATOR SPECIALTY CO. | 
‘ Charlotte, N.C. | 


NEW KODAK ROTARY FLASHOLDER—lets you take 6 | 
flash shots without reloading! Accepts six M2 bulbs 
per louding, changes bulbs instantly by rotating the 
turret. Order from your dealer—$10.95 or $12.95, 
depending upon model required. 


| 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. | 


Sau weadeee"” CLUTCH COMBINATION | 
GUARANTEED 


cost Gov't 
sa7sa0 


woth tripe this low pei 
9° os. ruuy GUARANTEED! 


This rule has logse joints . . . they're weak 
and worn. It’s ready to fold up forever. 
Don’t call a doctor. Get a new one. This 
time, be precise... say Stanley, it's a 
good rule. 


Take this new Stanley “100 PLUS” No. 
X226 6 ft. Extension Rule for example. 
No comparable rule lasts longer. It never 
gets “rule arthritis.” Its joints have been 
permanently lubricated. They're young 
and springy. They can take it. The black, 
deep-cut markings with their protective 
plastic finish wear four times longer than 
those on thin-skinned rules that may suf- 
fer from “tired ink.” Buy No. X226, and 
make a note of how long it measures up 
for you. You'll agree that Stanley Rules 
are your best buy. 


Have you seen the new Stanley 
Glide - 0 - Matic? This smooth 
acting tape rule locks blade in 
place, marks work with metal 
scribers_ and retracts automat- 
ically. The best in tape rules. 
8. 10 and 12 ft, lengths. 

‘Try one yourself 

and see. 


For free booklet “Measuring 
Tools and How To Use Them” 
write Stanley Tools, Division of 
The Stanley Works, 630 Elm 
Street, New Britain, Conn. 


STANLEY 


The Tool Box of the World 
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ITE 
CASITE gives your car Wrench Signals Car Breakdown 


Hene’s a portable reflecting sign used 

NEW PE P to warn oncoming cars that a parked car 
ahead has had a breakdown. Instead of 

the standard European danger signal—an 

exclamation point within a triangle—the 

outline of a wrench shows up at close 


range on this Czech device. Tiny glass 
Frees sticky rings and valves beads on the Pipliaay sign shine at night. 

Get increased pick-up and improved en- 
gine performance! Casite—the “tune-up in 
through the air intake or added to 


gasoline, restores split-second valve timing 
and full compression. 


Prevents hydraulic lifter trouble 


Casite keeps valve lifters clean and free- 
working, Just put a pint in the crankcase 
every 1,000 miles, and with every oil change. 


Assure: smooth br. 

‘New and rebuilt engines wear-in smoothly 
and safely with Casite in the oil. Penetrates 
tight spots—eliminates overheating, scoring. 


Cuts start-up wear 


Speeds oil flow—protects closely-fitted 
parts during warm-up periods. Almost dou- 
bles engine life. 


Gets rid of sludge and gum 
Casite removes gum and goo—xeers the 

engine clean—increases power, improves 

performance, saves gas and repairs, too. 


Results guaranteed, 
or double-your-money-back! 


Get Casite at your service station, garage ‘Cars Ride Rails Piggyback 


See GerMAN railroads haul automobiles in 
double-decker cars like this one. When a 
door at the side is rolled up, a powered 
turntable swings out level with the station 
platform so that an auto can be driven 
onto it. Then it swings inside and deposits 
its burden on the upper gr lower floor. 
Eight big automobiles can be loaded into 
each of the 80-foot-long cars. 


HASTINGS MFG. CO., HASTINGS, MICH 
Piston Rings, Oil Fi s 
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| SrLwo;, 


HARDWARE CO. 


107-109 WALNUT STREET 
DEPT. PS-10 PHILA. 6, PA. 


Hearty ($29.95 retail). 


$19.97 5. si00 


at whale att to yeu 
“\SEND FOR FREE 1958 WHOLESALE CATALOG TODAY.” 


I) ivi day. Folly guaranteed. Write foe fove bersture. 
1 MFG. CO, Riverton Bon 10. Seat 88, We 


_ NEW, IMPROVED CALCULATOR 
, FOR WOODWORKERS only 25¢ 


/ meted heavily varied 
25¢,00 stamps, please to Greenlee 
2130 Columbia Avedue, Rockford, Iliois 


MAKE STRIPES with 
new PAINT PEN 


Sitralaht, curved, sing 
i ce Srp 


SCompinartions..- 
WENDELL MFG. CO. ea ee es oe 


if you have to glue it. . - 


LET ELMER 


Repair or build 
wickly with strong 


f 
ELMER’S® 


GLUE-ALL 


| oY 

Use Elmer's modern plastic glue 
for any porous material such as 
wood, paper, cloth or pottery. 
It’s easy to apply, fast drying 
and won't stain. Takes the 
g00 out of gluing. Perfect 
for the home workshop. 


Get a completely waterproof bond with 
ELMER’S® WATERPROOF GLUE 
It’s the glue that boating 
experts use. Apply on any 
joint subject to water, 
weather, acids or alkalis, 
Super bond is stronger 
than wood itself! 


Bond plasticlaminates or plywood wll panels 
with ELMER’S® CONTACT CEMENT 
No clamps, nails or presses 
needed to do professional 

job quickly. Highly resistant 
to heat and water. Available 
in regular or non-flammable 
type to meet every need. 


Check ELMER'S Glue Chart 
for the right glue for the job, 


iF IT's Dordens 


IT's GOT TO BE GOOD 


The Borden Company, Chemical Division 
ocroner 1957 235 


For Maximum Warm Air Circulation 
and Smokeless Operation, Build 


Masonry Walls Around 


HEATFORM® retains the beauty and glow of 
the open fire. Heating chambers surround the 
firebox and upper throat. Air drawn from the 
floor into these chambers is heated by contact 
with the hot metal and returned and circulated 
uniformly to all parts of the room and adjoining 
rooms. This substantially increases the heat de- 
livery with less fuel consumed. 

HEATFORM is a perfect guide for the masonry 
(hearth to flue) preventing construction mistakes. 
HEATFORM adds but little to the fireplace cost. 
It consists of firebox, throat, smoke dome, and 
properly operated damper, replacing some ma- 
terials and labor necessary with the ordinary 
fireplace. Fuel savings will more than offset the 
small extra cost. 


seo aro 
front and ithe side. -} 
Write for, FREE illustrated brochure 
alerd 
SUPERIOR "FIREPLACE COMPANY 
: 


Dept. PS 571 
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(Continued 


where, are left to School Board mechanics. 
Damage to the bus, or other property, 
is charged to the driver, if it is his fault. 
One boy, who carelessly smashed a 
farmer's mailbox, had to replace it from 
his pay. All insurance is handled by the 
state in a self-insuring pool. 

State funds also provide the buses, of 
many makes, and the driver pay. The 
buses, which drivers keep at home nights, 
weekends and holidays, have 30-mile-an- 
hour governors. 

“When these drivers start that bus 
trip in the morning,” says Wilson, “they 
know they're riding on a good safety 
record, and we remind them how im- 
portant a good record can be if trouble 
comes. Speaking of safety, I can’t re- 
member anyone killed in a school-bus 
accident since I came here 13 years ago.” 

State school officials express the same 
pride. The National Safety Council, in 
Chicago, once noted that the Tarheel 
drivers, in a five-year period, rolled more 
than 100,000 miles for each reportable 
accident—which in North Carolina 
means even a nick on a fender. 

While local authorities speak of lessons 
pupils learn in this “highway laboratory,” 
state men praise the system for its econ- 
omy. At ‘igh, Director C. C. Brown 
of the Division of Transportation of the 
State Board of Education says student 
operators are saving taxpayers about 
$7,000,000 a year. 

The best reward of all, though, comes 
at commencement. In these year-end mo- 
ments they share the platform and honors 
with the class valedictorian and star 
quarterback. For their service, they get 
special certificates, as well as’ applause, 
from classmates and the community. 

The first North Carolina schoolboy 
to haul pupils to classes commanded a 
farm wagon on back-country roads short- 
ly after World War I. The story goes 
that the School Board had a wagon, but 
no driver. One of the board members 
stood up at a meeting and said: 

“Look here now, Jim Stuart’s son, out 
on the river road, comes into this school. 
He's a well-spoken lad—bright, too. He 
knows horses. Let him drive the rig and 
pick up the others on the way.” 

‘And the youngsters have been in the 
driver’s seat ever since. END 
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Get right down to bare wood fast SAVOGRAN 1 
with the guaranteed paint remover— J pept. 1003, 25 Huntington Ave., Boston, Moss. 


Strypeeze—the fastestselling paintremover § Please send me new illustrated 
in America, bool 
‘Available at paint and hardware stores everywhere 


i] 
klet, ‘How to Remove and Restore I 
I All Finishes”. Enclosed find 254. 
E Name 
Kwikeere cleans all brushes fast! Even the PE c2ro9s 
hardest brush softens in a jiffy with KWIKEEZE, 1 
No rinsing, no mess. Perfect for all bristles. 
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SPEED-REDUCING 
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an accurate 
pocket tape 


rule that’s 
vides Correct Speed and 
Power to Drill Up to 17/4" 
with Ya H.P. Motor 
Amazing new internally 
geared speed reducer doubles 
drill press capacity. Greater 
power, greater _ efficiency, 
greater productivity 


really 
| convenient 
to carry! 


Provides the correct speed and power for larger 
drilling, reaming, tapping and boring on light 
presses, Easily installed in five minutes. Adapt- 
able to all type machines. Spindle speed range 
approx. 45 to 8000 RPM. Made in 8 motor shaft 
sizes: 4"—%"—X", Write for literature. 


Goi THE PULL-GEAR CO. 


LITERATURE 25429 Mound Rood 
Center Line, Michigan 


LEEK F yecalve 


ITHINLINE 


| at hardware, lumber and 


tool dealers everywhere 
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build with the best! 
JBL SIGNATURE 


corded. 
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frequency driver in your 

divided network system. 


MODEL 075 high frequency 
unit is made with a fing 
Faalatr Instead of the 


foothnes, presen and 
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frequency uni 
network for 500 eycle crossover. 
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39, california ! 


1 Please send free new catalog. I would like to receive ! 
‘copy of technical bulletins describing the followings 1 
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Secrets of the Electronic Snoopers 
[Continued from page 130] 
bugging, it is hooked up to a voice- 
operated relay. Then the distant re- 
corder won’t run except when the mike 
is overhearing conversation. 

Ruggles once installed a DD4 below a 
tiny hole he drilled in the floor of a ranch 
house, directly under a sofa, and ran a 
line from it for 1,800 feet across a plowed 
field to the edge of a highway. There he 
left the line until the time was ripe to 
drive up in his station wagon and link it 
to his tape recorder. 

At another time, he helped the police 
nab a dope peddler by fastening a DD4 
mike to the end of a long pole and 
thrusting the pole across an alley be- 
tween apartment houses until the mike 
was hovering just outside a window open 
only a crack. 

The DD4 installed under the dash of 
his station wagon was put there to serve 
clients. From time to time they have 
rented the car to take would-be black- 
mailers or unscrupulous business part- 
ners for an ostensibly private ride and 
record incriminating chats, 

With a battery of seven DD4s hidden 
behind acoustical tiles in key locations 
within a big cannery, Mason played a 
vital part in busting up a ring of dis- 
honest employees who were fleecing the 
company of thousands of dollars a 
month. 

In this case, lines from the seven mikes 
were run to a central selector switch in 
the packing plant. Twenty-five miles 
away, at the end of a direct telephone 
line in his sound laboratory, Mason and 
assistants, working in shifts, controlled 
this selector switch and picked up for 
recording what any one of the hidden 
mikes overheard. 

A bizarre electronic instrument called 
a shotgun mike is particularly effective 
in bringing dope peddlers to justice. 
Criminals are exceedingly cagey about 
where they meet their clients. A favorite 
place is a park or field, where they feel 
reasonably safe from eavesdropping. But 
the shotgun mike, when aimed straight 
at the speakers, fairly sucks in the sounds 
of their voices from a block to a quarter- 
mile away, depending on whether it is 
being used in a city or in the country. 
The mike is usually linked to a recorder. 
The man who aims it likes to have a 
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Fine bearings mean fine performance! 


Whether you build roads or drive on them, 


smooth, trouble-free power is essential for 


fine performance. That's why operators of 
truck fleets and all kinds of heavy-duty off- 
the-road equipment use Federal-Mogul 


heavy-duty bearings—they are engineered 
for heavy-duty performance. And that's why 


most mechanics recommend and use Federal- 


Mogul car engine bearings—they are engi- 


neered for top road performance! Ask your 


mechanic! 
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For Chrome 
Fixtures and 
Fitings 


One of the handiest tools you'll ever 
use... the new “toothless”, smooth- 
jaw plier that grips without gouging. 
Just the ticket for gripping chrome- 
plated fittings, plastic, wood and other 
smooth surfaces. Especially handy on 
chrome sink-fixtures and other hard- 
to-handle jobs. Jaws quickly adjustable 
to full 2” opening. Get yourself a 
Channellock No. 415 Smoothjaw Plier. 
You'll find it's “the right tool’ on 
scores of jobs in home and shop. 


Ask Your Hardware Man For A 
CHANNELLOCK Smoothjaw PLIER 


‘MADE ONLY BY 


CHAMPION DEARMENT TOOL CO. 
MEADVILLE, PENNSYLVANIA 
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Secrets of the Electronic Snoopers 
helper along to take telephoto movies of 
the scene, to reinforce the evidence. 

If the suspects are meeting in a park, 
the shotgun mike is usually set up on a 
roof at the park’s edge. Sometimes, when 
movies aren’t needed, it is aimed from 
the back of a truck that has been made 
to look empty by letting down the tail- 
gate and covering the whole rear opening 
with fine black gauze. 

A shotgun mike consists of a bundle of 
aluminum tubes with a large round mi- 
crophone at the back end of the bundle. 
The tubes are all of the same diameter 
(one-quarter or three-eighths of an inch) 
but of different lengths, ranging from six 
inches to four feet. By the wizardry of 
acoustics, this peculiar-looking setup is 
highly directional. It picks up only those 
sounds that it is pointed at. 

For detective agencies, Ruggles has 
also made a fantastic little gadget that en- 
ables an operative to listen in on a 
telephone conversation without tapping 
wires or making his presence known. 
The device, a transistor pre-amplifier 
with an induction pickup, is about the 
size of a book of matches but slightly 
thicker. It fits in a watch pocket. When 
it is held against the wall of a phone 
booth at a point nearest to the phone in 
the next booth, the user, who listens with 
one tiny earphone, can hear both ends of 
a conversation carried on from the other 
booth. 

Another ingenious rig that Ruggles has 
devised is a means of tailing a car that 
is out of sight, even several blocks ahead. 
One part of the rig is a power trans- 
mitter, about three inches square, with a 
small trailing antenna. This can be se- 
cretly clamped to the frame of a suspect's 
car and connected to his automobile’s 
electrical system. It transmits a con- 
tinuous signal. The tailing car has a 
receiver tuned to this wave length, and a 
direction finder so it can track the signal 
from the car ahead. 

With such an array of ingenious gadg- 
etry readily available to anyone, it’s no 
wonder that electronic eavesdropping is 
a rapidly spreading practice. Is it good 
or bad? The answer seems to be that it 
all depends on the purpose for which it 
is used. That's why the law is stepping 
into the picture—to protect the privacy 
of law-abiding individuals. END 


From Collaro Ltd., world’s largest manufac- 

. . turer of record playing equipment — comes 

New Transcription-Type __ tie most signticant development in years 
— the exclusive new transcription-type tone 


Tone Arm Makes Collaro  *. *tich transforms the conventional 


record changer into a TRANSCRIPTION 
> . CHANGER, with features of the finest pro- 
World’s First True fessional equipment. 
a is The arm is a one-piece, spring-damped, 
High Fidelity Changer counter-balanced unit which will take any 
standard high-fidelity cartridge. It is free of 
any audio spectrum resonances, 
Stylus pressure between the first-and last 
records in a stack remains virtually con- 
stant at less than a gram of difference, 
compared to 4 to 8 grams on conventional 
changers. Vertical and horizontal friction 
are reduced to the lowest possible level, 
insuring longer life for records and styl. 
In its superb performance, the new Collaro 
Continental, Model TC-540, meets the rigid 
requirements for high fidelity equipment, 
offering professional quality at a record 
changer price, The Continental is $46.50, 
Other Collaro changers are priced from 
$37.50 up. (Prices slightly higher west of 
L, 1c-540 Mississippi.) 


FREE: Colorful new catalog, containing guide on a Ph write to veer. p.010 
building record library plus complete Collaro line. f aR Conronn en 
StanStRie 


NEW KIND 
OF SEAL 


Protects garage doors... 
Seals out rain, snow, drafts 


StanStrip doubles garage door 
life by cushioning the shock of 
closing. At the same time, it seals 


out rain, snow, dirt and drafts, 
StanStrip is molded from. spe- 

cially developed synthetic rubber. 

=e! You can install it in only a few 

minutes. It’s tough, stays soft and flexible, never 

sets or deforms. Follows the roughest floor con- 

tours, Protect your investment in garage doors with 


StanStrip. Eight-foot strip costs only $2.95, 16-foot ) 


‘The amazing CIRCLE MASTER, a new pat 
ented attachment, will permit you to cut all 
circular shapes on any make bench saw. Simple 
fo we, CIRCLE MASTER enables you to cut 


perfect, clean and. smooth circular shape, 
Gufs a diameter adjustable up to 90° on small 


Saws, even Digger on large saws. You can make 
a Chairs, table tops, wheels, trays, lazy. susans, 


Stools, coasters... anything that calls for a 
Circular shape. You can make cave cuts, beveled 
cuts, shoulder cuts, moulding cuts and many 


strip costs $5.90. At your hardware dealer's now. pore pe tg rere hg Nonpllee rd 


Install it this week end. rate Mas on tee gerd a 
ONLY $4.95 
oduct Cd. ‘Suvscxt AMERICAN HOME TOOL CORP. 


DEPT. 110 + 350 BROADWAY + NEW YORK CITY 
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How to make strong plywood 
joints with Weldwood glues 


BUTT JOINTS ore simplest. 


Be sure wood surfoces make 
snug contact. Apply glue 
to all surfaces (two coats 
‘on end grain) and clomp. 
When possible, reinforce 
joints with nails or screws. 


lot with dado cutters, 
eral overlapping 


DADO JOINTS in %” ply- 
wood increase gluing area, 
gre made by dodoing off 
Yuv"-notch from end of one 


member. Reinforce with 
noils from both top and side 
of joint. 


USE THE RIGHT GLUE 
Weldwood Plastic-Resin Glue makes well-fitting 
joints stronger than the wood itself. Easy-to-mix 
powder, light tan color, resists moisture, sets in 
5 to 6 hours. 


Weldwood Presto-Set Glue 
where tight cl 
Quick-drying, wa: 


comes in handy squ 
Weldwood Waterproof Resorcinol Glue should 
be used in joints in Exterior-Grade plywood for 
outdoor furniture, boats, and other work exposed 
to extreme dampness. Exceptionally strong, com- 
pletely waterproof, sets overnight, 


Weldwood’ 


ADHESIVES, FLEXIBLE WOOD-TRIM® 
FIRZITE®, SATINLAC® 


Products of United States Plywood Corporation 
55 West Adth Street, New York 36, N. ¥. 


WELDWOOD ADHESIVES 
typer—e glue for every pur- 
ove In o size for every need, 


FLEXIBLE WOOD-TRIM—reol 
wood veneers in handy rolls, 
for covering exposed edges. 
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9. Smoke chamber. Above the damp- 
er, the front wall of the smoke chamber 
slopes backward about an inch per course 
of brick. After three or four plumb 
courses the side walls are also sloped 
inward at about 114” per course. It is 
important that they be sloped identically 
and that the flue take off from the center 
of the chamber. The rear wall of the 
chamber is plumb for its entire height. 
This height varies from 19” for a 24” 
fireplace to 32” for a 42” opening. 

10. Chimney and flue. The most com- 
mon mistake in fireplace construction is 
making the flue too small. In a chimney 
16’ high, the area of the flue cross section 
should be at least 12 percent of the area 
of the fireplace opening. It should be 
at least 10 percent if the chimney is 
from 17’ to 24’, eight percent if it’s 
26’ or higher. In multi-openings, be sure 
the area of all openings is totaled in cal- 
culating flue size. Chimney height is 
measured from hearth to cap. Any chim- 
ney under 16’ is likely to smoke, 

A flue should be for the exclusive use 
of one fireplace. Multiple use of one 
flue results in weak and conflicting drafts. 
Sharing a flue is likely to work only if 
one unit uses it at a time, with the others 
shut off. If you build your own flue, be 
sure to have it checked by your local 
building inspector or fire department—an 
improperly built flue can be a fire hazard. 

To prevent smoke and draft leaks, as 
well as fire hazards, flue tiles should 
be well bedded in cement at all joints, 
and the space between flue lining and 
brickwork should be packed with mortar. 
Where there is more than one flue in the 
chimney, be sure they are spaced the 
width of a well-cemented brick apart. 
Specify that change of flue direction be 
made by mitering tile ends, not by offsets 
of tile sections, and that slopes never 
exceed 6” to the foot. 

If a chimney is capped, the area of all 
openings should be equal to, or greater 
than, the flue area. Where a chimney has 
multiple flues, there is some danger that 
smoke may come out of one and pour 
down the other. Antidote: Stagger the 
height of the tops by a few inches. To 
further fend off downdrafts, make a con- 
cave mortar joint where the tile emerges 
from the chimney top. END 
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with this pean? 
for building your 
own portable 


welder 


For very low cost you can immediately get into 
the highly profitable welding business. With 
Hobart’s “Build Your Own” unit, you can have 
a highly efficient welding machine by simply 
Connecting a Hobart generator to'a good used 
auto engine, 
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Spectacular New 
Tape System Components 


PENTRON 


* STEREO 
Select only the TAPE UNITS you want! 


* MONAURAL 


Pentron combines professional features 
and custom styling with building-block 
flexi ty. Add components when you de- 
sire—from the simplest monaural system 
to the all-inclusive stereo systems 


MECHANISMS 
AVAILABLE 
Featuring 


utputs plus 2 AC convenience outlets + Speed change 
fever at front panel * Automatic self-energizing braking 


3 PREAMPLIFIERS 


All CA units hove some physical di 
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Wireless TV Phones 
(Continued from pase 176} 

level, or parallel, with the big loop that 

runs around the room. At an angle off 

level, you begin to lessen the volume. 

In a few seconds’ time, you can thus 
find the exact tilt for the best listening 
pleasure no matter how hith the volume 
is turned up on the set itself, This works 
in reverse too: Tip your head (or the 
coil) and any unwanted portions of the 
program are immediately banished. 

To wind the coil, you proceed just as 
for the spaceman’s version. Use the same 
circular form, 7” to 8” in diameter, the 
same 100 to 300 turns of wire, and the 
same No. 30 enameled magnet wire. The 
only difference is that you wind the coil 
as a flat band rather than a round roll. 
To do this, tape a 1’-wide strip of cor- 
rugated cardboard around the form first, 
then wrap the wire over the strip, letting 
it spread out from side to side. The re- 
sult is a thin, narrow headband, light in 
weight and trim looking. 

Since a single earplug is used, you'll 
need only one pair of flexible leads to 
connect it to the coil. Solder and: tape 
these to the ends of the coil as before. 
Keep the cardboard strip permanently 
under the coil to serve as backing for the 
headband. For off-the-head use, leave 
enough slack in the leads to the earplug 
so that the headband can be removed 
and placed comfortably beside you. 

At this point, you may find it profit- 
able to turn the coils over to your wife 
for a final decorative touch. You may 
want yours plain, in which case you can 
simply wrap it with clear or black plastic 
tape. But the ladies are sure to have 
their own ideas about vivid wrappings of 
colored ribbon or bits of material. 


4 The super-deluxe 
}. earplug receiver 


If you'd like to dispense with the head- 
band coil entirely, there’s an ingenious 
version that will do this too. It picks up 
sound from the big room loop in the 
same way as the other receivers, but 
instead of a head-size coil, it uses only 
a tiny relay coil. The sound is then 
magnified by a miniature transistor am- 
plifier powered by two small pen-light 
batteries. 

All the parts fit into a box, no bigger 
than a pack of cigarettes, that slips easily 


NEW G-E VRu 


A drama 


New: Full-range Reproduction. 
General Electric's VK 11_ magnetic 
cartridge makes possible faithful re 
roduction in the frequency range 
from 20 through 20,000 cycles. 


New 4-Gram Tracking Force. 
Lateral compliance of the VR it 
has been extended to 1.7 x 10cm 
per dyne, permitting a tracking 
force of only 4 grams to minimize 
record and stylus wear. 


Instant CLIP-IN-TIP Stylus. 
Stylus replacements can be made 
at home without removing cartridge 
from tone arm. No need to discard 
an entire assembly when only one 
tip is worn, 


New Electrostatic Shielding. 
Prevents pick-up of electrostatic in- 


new cartridge to bring you new heights in Hi-Fi performance! 


terferences and hum; also grounds 
stylus assembly, preventing build-up 
of electrostatic charges from the 
record surface. 


New Lightweight Construction. 
Microscopic precision and strong, 
lightweight construction of General 
Electric's new VR assures your 
continued pleasure and satisfaction. 


Hear the difference! Ask for a deme 
onstration at your dealer's, 


For further information write 
Specialty Elecironte Components Dep 
Section HFPSIOS? 

nt Concave Street, A 


arn, New York 


Im Canada 
‘Canadian General Electric Company 
119 Duferin Street, Toronto 3, Canada 
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FILTERS 


Engineered to lost @ 
lifetime in your worm 
cir heating system? 


for greater economy and efficiency 

Here's the filter that’s sure to save you 
money! Eliminate discards forever, improve 
heating efficiency, cut redecorating costs. 
Keeps air clean for better health. Check 
or money order. Shipped prepaid promptly. 


(i 


plac 
Absolutely rustproof and 


ATECY ret woot ovis 


ELECTRONIC ENGINEERING 
Springfield, Ohio 


Wonder-Paste is noted for its great penetrating 
power. Thoroughly softens toughest paint, enamel 
and other finishes. Easily applied with a paint 
brush. Stays put on uprights. Use it indoors or out 
—on furniture, woodwork, walls, floors. It will save 
you time and effort. At paint and hardware stores. 


‘Send 25¢ for illustrated Refinishing Manvel. 
‘or write for free Wonder-Paste leaflet. 


Witson-Imperial Co., 121 Chestnut St., Newark 5, N.J. 


WONDER-PASTE 


REMOVER 
Over 5 million cans sold—it must be good 
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BIG CAPACITY 
PROFESSIONAL RESULTS 
6” | 


»_ JOINTER- 
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Cutter-nead spindle is one: 
ec chine fram solid 
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Wireless TV Phones 
into a shirt pocket. There's nothing else 
to wear or carry but a miniature earplug- 
type phone. 

Because the volume is generally higher 
than with the headband receivers, this 
is a particularly good deal for anyone 


| whose hearing is not as acute as it used 


to be. You don’t have to sit in a room 
with the speaker blasting full tilt just 
because one person may require more 
volume than the others want. 

There are only six parts in the tran- 
sistor receiver and less than a dozen 
connections to make. Even if your wir- 
ing experience is limited to fixing lamp 
cords, you should have no trouble as- 
sembling the unit from the pictorial dia- 
gram on page 173. 

When you shop for the earphone 
(available at radio-parts stores), ask for 
the magnetic type with at least 2,000 
ohms impedance. So little power is used 
that the two pen-| od cells will last for 
more than 1,000 hours. 

Comparing the receivers. With the 
transistor amplifier unit, even the cheap- 
est headphones give ample volume in 
spite of the small pickup coil used. The 
unamplified headband receivers will vary 
substantially in sound output depending 
on the quality of the headphones used. 
The best of these will match the output 
of the amplified version. 

We tried all of the combinations listed 
on page 176 inside a loop 14’ by 16’. 
The loop consisted of two turns of No. 18 
bell wire on the cellar ceiling under the 
listening room. The output of the TV set 
was matched to the loop with the match- 
ing transformer. The voice-coil leads 
from the set were connected to terminals 
1 and 6 on the matching transformer, 
and the two ends of the transmitting loop 
were shifted among the terminals until 
the loudest response was obtained. These 
turned out to be terminals 1 and 4 
for our setup. The volume control on the 
‘TV set was turned up until the sound 
began to distort, then backed off slightly 
until the distortion disappeared. We 
found that with any of the units listed, 
we could walk anywhere in the room and 
get satisfactory results. With the top 
units, we could still hear in adjacent 
rooms, and with the transistor unit, we 
could even pick up the sound on the floor 
above! END 


LIMITED QUANTITY 
below manufacturer's cost! 


6O WATT 


AMPLIFIER 


‘MusiCraft capitalized on a once-in-c-lifetime opportunity. Because this sole is 

limited, act fast. Look at the price ....Check ond compare the specifications... 

‘And share our enthusiasm! First run, quality components ond construction. 
SPECIFICATIONS FEATURES 

1M Distortions. aleat thon 135 @ 4OW. 

1 Hermonie Distortion... tess than 1% 20 

pt Yo 20,000 cpt 
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IN FACTORY SEALED 
CARTONS 


manufactured 


to sell for 
‘Moil Orders Filled Promptly 
For more high fidelity bargoins 


169% 


MusiCraft 48 East Oak St., Chicago 11, Ill, DElaware 7-4150 


J “1 Made $500.00 in 1 Week” = 
a bundle 


‘toys Bernie Azif of Hioleoh, Fle., with VX-6 \Es 


AMAZING ‘New a RY 
“DEAD BATTERIES” SI 
MAKES NEW BATTERIES TROUBLE FREE its 

Lge 
eae il Ewen fo eencets | | you and your family will enjoy nicking 


TARE THIS 4SECOND BATTERY CHECK RIGHT NOW | a intpe-punding ee 
DELAYS ARE COSTLY! a 


Lift the hood of your prospect's car and have him look at 
the battery. The Green or White substance on the top and 

‘of the battery means “sulphation”. In other words, 
the Battery is. actually DYING. VX-6 gives it new life 
exactly the way plasma works on # dying human. Every 
car, truck, boat, tractor, taxi, Meet-owner, service station 
Is an ideal prospect. A quick demonstration ‘ill make 
Quick dollars for you. Sells on sight for $2.98. 


Installed In one minute. No Toole necessary, Tested and ap- 
proved by PUBLIC SERVICE TESTING LABORATORIES. 


Ie PMN oo 


HOMASOTE COMPANY 


Trenton 3, New Jersey 


.+.and save 20¢ 
Imparts a bracing tingle to even 
sensitive skin. 3 beard softeners 
plus gentle, soothing lanolin. Try 
new Menthol AERO SHAVE, 


Low-cost, high 
quality Southern 
fasteners ive your 
project Quality and 
Permanence! Buy 
“em by the box— 
and save! 


MASTER MECHANIC MFG. CO., Dept. 30-R, Burlinglon, Wis 
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Buying Snow-and-Mud Tires 
(Continued from pase 

four times. It’s a good ae invest- 

ment, especially if you don’t plan on an 

early’ car trade-in. But if you'd rather 

save some money, there's no reason not 

to buy the lower-priced rayon. 

Both tubed and tubeless snow tires are 
available in the 15- and 16-inch sizes. 
All the new 14-inchers are tubeless. You 
can use tubed tires on front and tubeless 
on the rear or vice versa. 

One way to save money on snow tires 
is to buy retreads (also called recaps). 
Your chief gauge of quality in these is 
the integrity of the dealer. A sound car- 
cass when properly retreaded is practical- 
ly as good as a new tire [see “How to 
Buy Good Retreads,” Sept. PS]. 

A dodge worth considering when you 
buy a new car (one a B. F. Goodrich de- 
velopment man told me he practices) is 
to take a snow tire instead of the usual 
spare and buy an extra wheel and a sec- 


NEXT MONTH: Is your horn silent when 
you need it, irritating to your ear, or apt 
to embarrass you with unsolicited blar- 
ing? It’s in your car to speak for YOU. 
In case it doesnt—read November PS. 


‘ond snow tire for it. By carrying one as a 
spare you're covered against flats, while 
switching for the winter is simply a 
matter of changing wheels. Despite the 
cost of the additional wheel you're still 
ahead. 

Your own worn casings—rayon or 
nylon, snow tires or regular, tubed or 
tubeless—can be recapped with some of 
the snow treads of leading manufacturers 
—B. F. Goodrich, Seiberling or Goodyear, 
for example. Check carcasses for breaks, 
separation of plies, nail holes and cuts— 
or have a conscientious dealer do so for 
you. The modern full recap carries new 
rubber right down over the shoulders, 
and tread ¢epth should be the same as in 
new snow tires. There's a big saving: Re- 
caps cost only one-third to one-half as 
much as new tires. One tire-company en- 
gineer told me he has never yet bought 
any snow tires but recaps for his own car. 

Shop for bargains. Savings over ad- 
vertised list prices are also possible on 
brand-new snowies. Watch the sales, but 
be sure you-get exactly what you pa 
you are buying. 


NEW Dremel! Deluxe MOTO-SHOP 


Complete Power Workshop 
In One Compact, Portable Unit 

‘The amazing new Dremel Moto-Shop is the most versatile 
multi-purpose tool ever invented. Has 1,001 home and shop 
Uses. Basically, it's 19" Jig Saw with a unique power take 
off to which you simply connect other attachments. It then 
‘converts to a disc sander, bench grinder, butfing wheel, and 
& flexibleshaft ‘machine ail powered by a BALL- 
BEARING ROTARY MOTOR. 

And this professional-quality, portable power shop can be 
set up practically anywhere — basement workshop, kitchen 
Counter or card table. Weighs only 12 Ibs. As a Jig Saw, it 
will cut 1340" wood, 18 gauge copper, 1/16” sieel — all 
With same blade. Foolproof blade guard makes it absolutely 


QUALITY POWER TOOLS SINCE 1934 


DREMEL MFG. CO., vept. 1271 


safe — even for children, Handles everything from bird- 
houses to full-size furniture 

‘The flexible shaft is a complete machine shop in itself. 
Use it for sharpening, grinding, polishing, drilling, carving. 
Collet capacity 1/64” to 4". Other attachments have hun- 
dreds of home and shop uses. 

Moto-Shop is the perfect “ALL FAMILY" workshop — 
sale for even mom and the children, Helps build a close 
father-son reletionship. 


See Your Rewer Tool Deoler for @ Demonstration Today! 


\ Now, you can own a Trindl full 125 amp Industrial 
‘Wola ice far leas than smaller machines. With 


yeas 


WRITE FOR ‘Complete’ onl 
COMPLETE 

DETAILS AND er inquiries invited. 
EASY'PAY PLAN. 


107 So. Clark St.. 


$9850 Lob, factory. OF 
‘rite for details. Trindl manufactures  com- 
fete line of heavy duty welding machines. 
TRINDL PRODUCTS Ltd., Dept. T3-K 
Chicare 16, mt. 


12 MONTHS 
IN 
CONTINUOUS 
‘OPERATION 
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NEW! DISCOVERY! 
SAVES PLUMBING BILLS 


CLEANS INSTANTLY 


CHICAGO—Oct. 1st—Home 
Owners, Oflees, AI nts, in 


=e 
in 


‘whieh pro 
Ecstiy Plumping 


hammer lice blow ‘of this new 


"y 1 00% 
1) MILLER SEWER TOO! 
AVE., CHICAGO 30, 1LLINOK 


Steel Threads in Wood 
It's Easy with DOT TEENUTS' 


Wherever you need real rugged olt-holding 
strength, TEENUTS provide flush mountin, 
without’ countersinking, like putting steel 

threads right into the wood! 


ware counters most every- 
where! Get yours now! 


look for the 


yn the packoge 


‘ASTENER CO. 
i ‘Ave., Chicago &, i 
Subsiiay UNITED.CARR FASTENER Corporation 


250 Porutar science 


“Zip” Fuels Pack More W-H-O-0-S-H 
[Continued from page 89] 

to the pound, and then lithium, with 
18,000. Ores of both were plentiful. Bor- 
on, because of its higher heating value, 
was the more attractive one. From there 
on, the scientists’ task was to find ways 
to combine boron and hydrogen—and 
possibly other “alloying” elements—in a 
safe high-energy fuel that could be manu- 
factured at reasonable cost. That trick 
has now been successfully turned. 

It’s a pleasant irony that boron, now 
so vitally linked to power and speed, 
comes from borax, which calls to mind 
the plodding 20-mule teams of the past 
and the humdrum role of scrubbing the 
nation’s kitchens, California’s blistering 
Mojave desert contains a large percent- 
age of the world’s borax, found generally 
at places where salty lakes or inland seas 
have evaporated. 
ing to explore other zip-fuel 
ies, researchers currently are 
mixing many a weird brew in laboratories 
throughout the nation, 

Metallic powders—such as magnesium, 
aluminum and lithium—are being blend- 
ed with combustible liquids, to make 
some of these still-experimental fuels. 
Others contain such unfamiliar chemi- 
cals as aluminum trimethyl, whose prep- 
aration requires exclusion of any trace of 
air or moisture; on contact with air, it 
spontaneously bursts into flames. 

The eeriest avenue of research involves 
“free radicals”—the highly unstable frag- 
ments, with names like “methyl” or “hy- 
droxyl,” of torn-apart molecules, Be- 
cause of the enormous energy that some 
free radicals release when they recom- 
bine, they fascinate the fuel researchers. 
A new technique makes it possible, after 
generating high-temperature streams of 
free radicals, to trap them on surfaces 
chilled to extreme cold with liquid nitro- 
gen or helium. Thus frozen, the nor- 
mally short-lived particles have been kept 
for hours. This raises the vision of stor- 
ing free radicals on a large scale, carry- 
ing them aloft as frozen fuel, and thaw- 
ing them at will for their tremendous 
energy release. While that may still be 
far in the future, free-radical research 
already is actively under way for the 
armed forces, with the National Bureau 
of Standards playing a key role under a 
tri-service contract—Wesley S. Griswold. 


onoen ornecr BO Tararacrion 


‘FROM AD ‘GUARANTEED. 


1000 WATT A. C. IMING—BRONZE 
Se LIGHT PLANT | 1.2 GEAR PUMP _ 


‘© SPRINKLING ® FUEL TRANSFER 


| Electricity ae 455 
For Your Comfort | |. |. S. NAVY STANDARDS 
ptt be rustion "g, REOPRENE 


Fits i the trunk of your car 
ourpur: 20 in To - 
FAST STARTING STS 3 Path ts 
ENGINE: CLINTON 9.6 11P. Manual Start ae Shae ae 
GENERATOR: Bal, Dering consuration 1000 watts, 225 | Sup Wi Lee 26.50 
AME'AS HOUSEHOLD CURRENT 
size: Ba ie eee Limited Quantity Order Direct F. 
ng We " 
pe 149.50 


Row! PO.B Chicago. ss NEE ‘A $15.00 Value 37-Pieco 


MASTER & SLAVE METAL STAMPING SET 
HYDRAULIC REMOTE CONTROL SET STAMPS NAMES, NUMBERS, ON WOOD OR METAL 


Agia US. Army specifications, 
ny $5.50 per set 
27.50% | 219 $1000 rm 


polled ) 
GENERAL ELECTRIC 


HYDRAULIC LIFT CYLINDERS HIGH PRESSURE AIR COMPRESSORS 


WE'OD ibe 
FOB. Chicago 


PESCO GEAR TYPE 


@HYDRAULIC PUM 


our pace 15.00 


vs 8 $i.00 


Send Payment Or Purchase Order Today 
For Phone Orders Call Webster 9-379. 


= GROBAN SUPPLY CO. 2s 
A> rowan surtpiwo Kael 


S2.20%p, cf ceeerpoce ork 1139 5. WABASH AVE. CHICAGO 


CUTS ANY GROOVE. 
AN “ARCO” EXCLUSIVE! 


ate tans fm absense hs eres 
para marries 
tae ties he Mee Sona 
eae tala Sat 
wae oe ae Sue Re Bae 
cesar de Beas $12.95 


Bex Sasrantee” Sena these, ole Betton” 


ARROW METAL PRODUCTS "co. 


DEPT. PS-10, 421 WEST 203 STREET, NEW YORK 34, N.Y: 
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You can tell a 
DISSTON 
by the 

SMOOTH 


Next time you cut plywood or 
other well-seasoned woods, use a 10-, 11- or 12- 
point Disston Hand Saw. Note how easily it cuts 

. what a beautifully smooth finished edge it 
leaves! That's because these fine-toothed saws are 
specifically designed for finishing work. Made of 
fine tool steel, with perfectly tempered and double 
taper ground blade, Disston Saws give years and 
years of service, too. 


At better hardware dealers... 


Choose © 5¥4-point Disston Hand 
Sw for cutting with the grain 


everywhere! 


Choose 0 7-, & or $-point Diston 
Hand Saw tor cutting across the grain. 


FREE ILLUSTRATED BOOKLET! 64-page Disston Saw, 
Tool & File Manual. Tells how to choose and use 
tools; how to care for them. Helpful hints on wood 
and metal working, and selection of materials. For 
your free copy write today to: Henry Disston Division, 
H. K. Porter Company, Inc., Philadelphia 35, Pa. 


HH. K. Porter Company, INC. 


Henry DISSTON ONISION 
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SToP 


ENGINE STALLS-VAPOR LOCK-LOW MILEAGE 


— MiLesMastER ‘ 


FUEL PRESSURE REGULATOR 


&, Ata Let Mileamaster help you enjoy bet: 


, more economical motoring. Sold 
everywhere only $6.95, plus 


YOU SHOULD EQUIP 
YOUR TRAILER WITH 


BULL DOG 
Je AXLE ASSEMBLIES 
* JACKS ® COUPLERS 


Preece Jacks make hitching and parking 
‘a one-man Jol 
COUPLERS—Bull Dog Couplers hitch or unhiteh to 
trailer Ina moment, 

Write today for FREE Descriptive folder 1)-P 


HAMMER BLOW TOOL COMPANY 
WAUSAU, WISCONSIN 


MECHANIC'S -/ 
EY 


TRAP 
DUST 
AND 
ODOR* 


IN YOUR 


automatically 


2Kautomatic opor 


REMOVAL with 


The 6-Transistor 
Portable That Plays 
Anywhere! 


build 
your eh om) radio 


HEATHKIT TRANSISTOR 
PORTABLE RADIO KIT 


MODEL xR $3495 


‘orith cabinet, les bate 


LOW: 


AIR FILTERS 
ALUMINUM ... WASHABLE 


EST COST AIR FILTER BUY 
FOR FURNACE OR AIR CONDITIONER—Only clean filters 
efficiently trap more dust and dirt, permit better air circu 
lation, reduce fuel and power costs, increase comfort. 
With washable EZ Kleens, you can have clean, efficient 
filters constantly—without frequent shopping. As often 
aS necessary — wash, recoat with adhesive and replace 
EZ Kleens — they're good as new, last for years. Re~ 
search Products Corporation, Dept. 230, Madison 10, Wis. 
SEE YOUR DEALER OR TELEPHONE DIRECTORY 

IN CANADA: HICKS-BAKERLTD., 234 Madison St, Winnipeg 

E.G, SPALL& CO, LTD, 601 York Rood, Guelph, Ont, 


and SAVE 


Nocner potable gives you 0 mary 


Shoo: Widibs 


FREE HEATHKIT CATALOG AVAILABLE =f 
} 


Describes many ms 


MGoityoursell™ kits for 
Ei z 


Cru) COMPANY 


‘BENTON HARBOR 16, MICHIGAN 


aM 


mas 


a macau rnin me. 


7 


kug 


POCKET-SIze 


Burane 


Every do-it-yourself 
and hobby fan needs 
this Kidde JET KING 
butane Blow Torch, Just 
the tool you've been look- 
ing for to do dozens of jobs 

ome or hobby. ;.TV, 
appliance, lamp, radio or 
plumbing repairs... precision 
soldering, brazing or metal 
craft. Useful, too, for starting 
charcoal fires. A tiny, cl 
charger does the jol 

Each charger gives 30 minutes of 
intense 3500° pinpoint flame; turns 
‘on and off. Extra chargers, 49c per 
box of 2. Money back guarantee. At 
leading hardware and hobby stores 
«..0r send check or money order, 
‘we pay postage. 


Why Gheck C1, money order (] for $ 


AvoRess. 


- 
| 
| 
| Pimrome cr non soe 
i 
i 
| 
I 


CITY & STATE 


US SS Fae 
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E-Z TERMS! 


FREE Only 10% Down 
on More Than 

1958 Pees 
d 


CATALOG ! 


Over 15,000 bargains 
in the fields of Hi-Fi, 
Radio, Television 
and Electronics! 


Send for Yo 


Copy Today! MONEY GACK GUARANTEE—CATALOG FREE 
©, McBURNET, S908 Hollywood Bivd., Hollywood 28, Cala, Dept. 5-107 


ze (65 MAGNETS 


QAAZING, PERMANENT, WOM-ULEGTEI OMY FRACTICAL, 


SAW. ESHARP ENING IS EASY 


oma 
CO Free Catalog’ ©) Hi-Fi 
Bins oe nite Oi Recer 


PLEASE RUSH ME: 


NAME. 
ADDRESS. 


DO MORE PLANING JO 
WITH LOW COST 


ey Etec ee aati te 
>: ae 


e a room in a weekend 
with soilproof Marlite paneling ! 


In a few hours you can turn an outmoded room into 
‘a modern interior with Marlite paneling. Marlite Planks 
(16" x 8") and Blocks (16" square) go up fast over 
new walls or old. The soilproof plastic finish resists 
smudges and stains; cleans with a damp cloth, See your 
lumber dealer for Marlite in distinctive wood finishes, 
marble patterns, “Companion Colors'"—or write for free 
decorating ideas book. Marlite Division of Masonite 
Corporation, Dept. 1026, Dover, Ohi 


i 


plastic-finished paneling 
ANOTHER QUALITY PRODUCT OF MASONITE RESEARCH 
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La HMlannlicher 
CARCANO 
ass CARBINEZ 


B s-sHor 


WAR SURPLUS scent 


BUILD YOUR OWN ARC WELDER, LIGHT 
PLANT OR BATTERY CHARGER 


2B com 


Siok atte ciot tia tr Goon are 


ere | eee 


Gove cost se0a Kin, 
ator (snlyposame at above 


ir"S160: White tiey last—S8) 


the man who works with sheet met "A*het [B) 


gcira irate mir nes Sea at 
ae 
sa 


y 


“eg\ JUST OUT! 1958 CATALOG. 
RN: BIGGEST YET! FANTABULOUS! 


‘ther items: 


AIRBORNE SALES CO., wc. veer. esis? 


8501 Stellar Drive, Culver City, Calif 


CHAMPION 


SPARK PLUGS 


GOT A LOCK PROBLEM? 


‘To make locks work easior and last 
longer, add a few drops of LOCK-EASE, 
to any lock mechanism. LOCK-EASE 
—a graphited fluid flushes out dirt — 
Jeaves a long-wearing protective film to 
seal out rain, snow, salt, ice and dust 
that cause locks to stick, rust and wear 
out. LOCK-EASE prevents keys 
from sticking. ..locks from freez- 
ing. Use LOCK-EASE on car 
locks, garage locks, padlocks 
and all door locks in and out 
‘thehome. For best results, 
LOCK-EASE” locks regu 

iy! 4-02. ‘Dropor Stream” 
can only 49c, everywhet 


LOCK-EASE° 


Graphited 
LOCK 


«Zee 


ut up Shelves the easy way 


use McKINNEY 
Closet Shelf 
and Rod Supports 


These steel brackets support both closet 
shelf and rod. Eliminate hanging strip. 

A real time saver. Only $1.15 each, 

T wcXinvey Manutscturing Company 71 
! 

| 

1 


1715 Liverpool Street, Pittsburgh $3, Penna, 
‘Send literature on Closet Shelf and Rod Supports 


Zone___State 
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AMERICA 5 MOST EXCITING SPORT 


Dr.Grabow 
PRE-SMOKED PIPES 


Cool, sweet and mild 
from the first puff. 
No breaking-in 


because they're 


mechanically 


pre-smoked, 


The Modern PLASTIC 
for lasting Home Repairs 


Imported 
briar Regal 
$950 


other Dr. Grabows 
from $1.50 to $10 


Qirindemat ot euaty 


ishictlon guarantee: 
yefunded. “Order 


Fer informative booklet write: 
Grabow Pipe Co., Greensboro, N.C. 
DONALD DURHAM CO. 


10” TILT/ARBOR SAW 
BUILD. 


the Original AUTOMATIC GRIP 


SCREWDRIVER 


LOK-BLOK” manos blade 
twist and impact proof 


GRIPPER recedes deep into 
handle, giving ful lage use, 


SPECIAL BIT its both types cross 
point screws. 


—YET COST NO MORE THAN 
ORDINARY SCREWORIVERS! ] | When Writing to Advertisers 
Please Mention Popular Science 


. EASY TO GETATZ ...1n ris 


DraweRack 


EASY 70 
a \ eerours 


+++ FROM THIS BOX 


ia 

WAY TO BUY AND KEEP ScREWS ~~ olTae poo 
ALL ELCO WOOD SCREWS ARE SPEEDIZED TO DRIVE EASY IN HARD WOODS 

MORE FOR YOUR MONEY! 

CoMPAntE ise tiany STOCK rc 

mien | STOCK-ShHhoO Pp 


able for the same money in other pack- 
fugest Each “STOCK your SHOP” label SCREWS © BOLTS @ NUTS 


a LOOK FOR THEM IN YOUR HARDWARE STORE 


PER BOX 
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SPECIAL OF THE MONTH! 


MAGNETO HAND CRANK PHONE 


$2.69 10, 
5000 WATT POWER PLANT 


igenes. rami 
Sore cont 


‘on 


of alphabet. Wout 
ALY $6.95 Hp 


Se, Low Angeles 15, Cail. 
Srna 


iu, GET LONGER LIFE 
“FOR YOUR BATTERY 


for HIGH HEMRSC COMP 


AIR GUNS & CO; GAS GUNS—Top Quolity at LOWEST PRICES! 


Mbor for € vote 


BENJAMIN SUPER 


wn tog Stecaene s 914,99) 
ne ett atom Sic Snowe Lo a8 $183 
te Recopniaed 


1118 casructon 10. 
Cleveano 31, mo 


JUR-WAY WELDER CO., Dept. F3-K or 
18108, Federal St. * Chicage 16, i. | 
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See November Popular Science for 


Full-Color Showroom 
of 1958 Automobiles 


CHEVROLET * LINCOLN * RAMBLER * NASH * PLYMOUTH 
DESOTO * IMPERIAL * CHRYSLER * DODGE * BUICK 
STUDEBAKER * PACKARD * CORVETTE 


Be sure to see the exciting November issue of Popular Science for page after 
page of glittering full-color photos of next year’s cars. You'll get preview 
peeks at the biggest styling changes of the year. You'll get the inside story 
on engineering advances and what they mean to you. You'll get some eye- 
opening statistics on performance. All this and a lot more in the November 
Popular Science FULL-COLOR SHOWROOM OF 1958 AUTOMOBILES. 


Don’t miss it. 


Also in NOVEMBER POPULAR SCIENCE 


Report to Shoppers: 
1958 T'V Sets 


November Popular Science brings you 
everything a wise buyer should know 
before choosing a 1958 TV set. This 
full-length feature will give you the real 
lowdown on the slim, new 110° picture 
tube, You'll find valuable tips on what 
type of set is best for your area — PLUS. 
a giant chart of specifications covering 
RCA, General Electric, Admiral, Ze- 
nith and scores more. You'll get prices, 
dimensions, types of circuits, key de- 
sign factors and all the vital technical 
data on almost every big-name TV set 
in America. 


Also in NOVEMBER POPULAR SCIENCE 


How To Buy 
a Good Tape Recorder 


A down-to-earth story plus two pages 
of specifications cover more than 35 of 
the latest tape-recorder models priced 
under $400. You'll get a new under- 
standing of how a tape recorder works. 
You'll find details on what to look for 
in a hi-fi recorder. You'll decide which 


features are desirable and which are 
not really needed for your purposes. 
You'll get data of stereo units and 
adapters for your present recorder. 
You'll see tips on how to check out a 
tape recorder before you buy. You'll 
get the facts on “broad frequency re- 


sponse,” “low flutter and wow,” “high 
signal-to-noise ratio,” adequate power, 
ease of operation—and much more. 


Also in NOVEMBER POPULAR SCIENCE 


What Does Your Car 
Reveal About You? 


Does the car you choose tell the world 
that you area conservative, a moderate, 
a sophisticate or an extremist? Why are 
the top-price cars becoming increas- 
ingly popular with low-income owners? 
Which car reveals that its owner is in- 
terested in “quiet ostentation”? Which 
car appeals most to older and retired 
people? Which car has a reputation for 
being “youthful, quick, high-spirited”? 
Learn the answers to these and many 
more questions in a provocative feature 
that tells what social scientists are dis- 
covering about people and the real, hid- 
den reasons they buy the cars they do. 


GET NOVEMBER POPULAR SCIENCE MONTHLY 
—AT ALL NEWSSTANDS SOON! 
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115 Volt, A.C., ELECTRIC GENERATORS 


60 Cycle, Sin 


*hase, Continuous Duty 


750 Watt Sitio 599-50 


sii5-00 


1000 Watt 223. 579-50 


2000 Watt «Si S115,_, 


BRAND NEW SURPLUS 
FULLY GUARANTEED 


tlectrielty IDENTICAL to 
board hip, oi Salas mse. 


With 2 HP to 335 

oft, Voltage ee regulating 
iodern, ‘compact’ design. 
either ie 


SUPPLY LIMITED! WE PAY SHIPPING! ORDER FROM AD 
FREE CATALOG OF OTHER SURPLUS, HYDRAULICS 


ROBERTS ELECTRIC (0., 0 W. Grand, Chee 


bolonced, dry-mixed 
‘and morter in @ bog 
odd water, mix ond usel See your 
building supply decler, lumber 
deoler or hordwore store—today! 


Model Makers ! 


Metal Turning Lathe 


only $35.00 


duet 


1 Manulactoring Ce, 
147, Lansing, Mi 


SAVE 60% ON SAW BLADE COST 


HEINEMANN SAW CORP. 


Grips the screwl 


Drives it too! 


Quick-wedage 


\ SCREW -HOLDING 


SCREWDRIVER 
2" to 14° blades, 4 bi ines 
“aveilabla with shackproat 

‘plate covered bing 

Uncenditionaliy avorontved 


ASK FOR IT AT YOUR DEALER 
Kedman Co., 233 So. Sth W., Salt Lake City 


see the amazing new 


EASY-TO-BUILD (le) 


ecectronic knight-kits 


in ALLIED’S 1958 
ELECTRONIC SUPPLY CATALOG 


BUILD YOUR OWN! | 
SAVE MONEY—HAVE FUN | 


sree «ns | 
H 


t=) | 


HAM KITS 


SAVE on Everything in Electronics 
, WORLD'S LARGEST STOCKS 

7] Everything for Experimenters, 
Builders, Amateurs, 
Engineers and Hi-Fi Hobbyis 
more for your money in Hi-FI 
systems and components; build-your- 
own KNIGHT-KITS; recorders and 


station equipment; 
industrial electronic equipment— 
plus the world’s largest stocks of 
parts, tubes, transistors, tools and 
books. Send today for your Fax 
1958 ALLizD Catalog! 

Everything in Electronics From One Reliable Source 


ovr 37th year EASY TERMS AVAILABLE 
send for 
FREE 
Catalog 


* ALLIED RADIO Cor! 
] 100N w 


0 Rush Paee 1958 aLtiey 404-Page Catalog 
Name. — J 
Address ————4 


City. Zone___State—_ 
= es eS SD 
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supersHor MAGIC & 


5 BIG POWER TOOLS IN ONE 
FACTORY TO YOU $79.95 
Only SUPERSHOP can offer 
you a complete precision-built 
workshop for $16 per tool 


100% Ball Bearing. Lifetime 
accuracy. Rugged frame of 
heavy steel tubing. Handles 
big jobs. 8" saw. Sold direct 
from factory to save you $65.05, 
FREE trial. Easy pay plan, Write for 
Free Catalog. FREE Catalog 
POWER TOOLS INC. [iapaeiemen 


01, WISCONSIN | 


Brand New! Portable Light Plants 


WITH PUSH BUTTON 
STARTER. Be prepared 
for power failures! Pro- 


vides plenty of current 

for receivers, trans 

fers, antenna motors, 
lights, 


civil defense, trailers and 
comps. 700 Walls-115 ¥., 
60 eye, AC. Powered by 
rugged 2.2 H.P., 4 cye., 
Briggs-Stratton or Clinton 
gas engine. No wiring 
necessary, just plug in 
nd operate. Complete with tole handle, voltmeter and 
winding for charging 6 ¥., avio battery. Only 
‘ator ot this low price with radio shielding! Easily 
handles any appliance that requires up 

700 watts. (A76). Shpg. wt. 77 Ibs. $143.50 


1200 Watts (A126). Wi. 90 Ibs. Some os above 
but larger engine & generator, more 

COPOEEY ene $195.50 
2500 Watts (A256). Wt. 225 Ibs. Similar 1 above, 


heovier ond developes more 


bigger, 


power $325.50 
MONEY BACK GUARANTEE.........ORDER TODAY! 


GENERAL ELECTRONIC SERVICE CO. 


P. 0. Box 9 Dept. PS-10 Burlington, Wisconsin 
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GUNSMITH TO YOU 
$19.95 


‘POWERIZED, 


QUICK CASH INCOME , 


‘Make $3 to $5 an hour in your own 
‘spare time business, Low cost 
Foley Grinder sharpens circular 
ice skates, rotary mower 
also sands and polishei 
No experience needed, Write t 
day for free illustrated inform: 
tion and sample handbills that 
help you start. No salesman will 


FOLEY MFG. COMPANY 


see QS 


UNITED STATES FORGE AND FOUNDR 


lector gies you 100 
rine one mon vperation. Clear tough ving ube, specially 
Umiprost SOW, $495, 75 h $6.95, check or MO, 
ped. C0.0. pottoge added. nd ‘of color ond complet 
Corctions for meking end ting rvervou type level Relund gvorented. 


LABAWCO PUMPS, Belle Mead 3,_N. 
WOOD and 


gues BOAT KITS ¥922.27 


EASY TO BUILD = DESIGNED for professional 
results by the omoteur. World's largest sl 


Tocers, runebouts, soiling boot, 
decks, Tromes. FREE FREIGHT, SEND FOR FREE CATALOG 

Includes fiberglos 
pelnts, occewories 


Dhx- 4x or 6x RIFLESCOPES 


SPECIAL ENGINE GENERATOR SALE! 


115 VOLT ELECTRIC STARTING me 
tetera sod nord SP 


PALCO 1500-WATT |) 
(GENERATOR 


5-FOCUS is sch Tg Wor seat” 
5 BMRRL Parc, ae Dc Se 
Cumann spt pare on 

sr ea 
ae oy tog Arn Ot fm. 
oun mciuoee with score 
SIDE oF TOP MOUNTS ovciloble with scope to fit most ile. When 
ordering specity type mount, gun model nomber and brand, 


Price does no elie codons intone, 
115 V_3500 WATT POWER GENERATOR 


STAM Cag sete md ce, Seno end 
IE cenenaton CARRYING CRADLE ovpes wun Ie 


22" Vanden steel Made & 


iss 


HEAVY DUTY — OPEN CENTER — SLIDING PISTON 


BOOOPS) Hie Nave’ Only 3272 


m3 
wth 9/16 18 tread eres 2 
No, MeTAUSU — Used = $11.75 


ee 
ph 2000 PSI HYDRAULIC CYLINDER 
ootaa)lay) 2: set cee gS 
— 


it 
I 
i 
i 
F 


‘eons uppie, heen, 
‘ekg ate Rey sagt 
See ome mpes 


LARGEST FIRM OF iTS 
ocroser 1957 261 


Tunnel Built Like a Shotgun 
[Continued from page 98) 


When he had worked out the angle of 
repose for Baltimore harbor, Singstad de- 
cided to try to save more millions by 
building his tunnels like the twin bar- 
rels of a shotgun and lowering the two 
connected barrels into the same trench 
at the same time. 

‘Eyebrows shot up all over the place. 
Even if they could build a double-bar- 
reled shotgun 70 feet wide, 35 feet high, 
a mile and a half long, how could they 
get it into place? A tunnel is, after all, 
a road of steel that cannot flow or give 
like asphalt. Nor can it be patched. A 
single pot-hole in the base, a single bump 
could mean irremediable disaster. There- 
fore the base for this kind of road must 
be leveled off absolutely true to grade. 
It must have firm support under each 
foot of its length and width. 

“Mr. Singstad showed us how to do the 
base,” said Ed Jones, Resident Engineer 
on the job, “and we're doing it. When I 
tell people how, they don’t believe it. 
For what it amounts to is dumping sand 
off the roofs of two rows of 10-story 
buildings that stand on opposite sides of 
an excavation wider than a boulevard. 
We measure out enough sand to cover 
the bottom with a layer two feet thick, 
then dump it from the roof. It falls in 
a watery mass through a hundred feet of 
water to the bottom of the excavation. 
‘The men above can no more see it than 
if they were blindfolded, yet they have a 
way to level it out true to grade to a 
tolerance of 1.2 inches!” 

While the base is being prepared, 300- 
foot lengths of the tunnel, prefabricated 
on land, are launched like ships, towed 
to their sites, jockeyed into position, and 
sunk in the trench, The two sections that 
take the tunnel up the grade at each end 
resemble the elbows of prodigious stove- 
pipes. These unprecedented behemoths 
are as unlikely a sight at sea as a flying 
arch would be, taking off from the run- 
way at La Guardia airport. Even those 
who had studied the blueprints were sur- 
prised at how easily they could be 
launched, how readily they rode the 
waves from shipyards as much as 120 
miles away. 

When the sections are in place divers 
go down. In a blackness so blinding they 
can scarcely tell whether their eyes are 
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open at all, they feel their way through 
the task of lining up the slots and bolt 
holes; then they bolt the sections to- 
gether. When this is done the sections 
are cemented rigidly into place. Finally 
sand and gravel fill are dumped in, fill- 
ing in the trench above the tunnel. 

Ole Singstad is now 75 years old, but 
even after a long day he looks and acts 
in his spry, wiry 50's. On a stifling sum- 
mer afternoon I went out with him to 
watch him straighten out some of the 
problems of his newest creation. 

Slippery muck-covered beams naked of 
handholds stretched over blackly yawn- 
ing caverns. We went over them as if 
they were sidewalks. Once, when I was 
slipping, he hauled me erect with a pull 
like a derrick. We jumped from the decks 
of small boats to barges and back again. 
We sprinted up and down the stairs of 
the nine-story ventilation buildings where 
the elevators had not yet been installed. 
Finally, though I am 30 years his junior, 
I had to call a halt. “Take it easy, Ole,” 
I said. 

He was all solicitude. “I’m sorry. I've 
been doing this for so many years I forget 
there are people who might not be used 
to it.” 

Ole Singstad has won many honors for 
his work: he is an honorary member of 


a Decorated Officer of the Order of the 
Crown of Belgium, Knight First Class of 
the Royal Norwegian Order of St. Olaf. 
But the thing that counts most with him 
is that, despite the best efforts of man 
and nature to destroy them, all the tun- 
nels he has built are still working. 
Ships have sunk over Singstad’s tun- 
nels, trucks have exploded in them, floods 
and hurricanes have battered _them—all 
without serious damage. During World 
War II Singstad’s tunnel under the 
Scheldt in Antwerp was dynamited twice 
—once in 1940 by the retreating Bel- 
gians, again in 1944 by the retreating 
Germans. Both times the tunnel shrugged 
off the blasts; all the dynamite did was 
damage some fans in the ventilation 
buildings on shore. When you ask Sing- 
stad about this amazing record, he smiles. 
“It’s all a matter of mathematics,” he 
says. “And remember, an engineer can’t 
afford to make a mistake.” END 
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